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Gentleman much about 


your Age. The Progreſs You 


* What BY * here calls a PPE 
contains fix or ſeven Times more Matter than the 
Original, which was only a — hlet of eight or 
nine Sheets. 


A's |: 


oh Dedication. 
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better qualified to learn, than 
we are aware of; or really 
than Men are to teach. True 

Knowledge has, indeed, been 
wrapt up in ſuch a myſterious 
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If I have rightly proſecuted 
the Plan 1 propoſed, what is 
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muſe you when farther ad- 
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tunate as to make it appear natural, that a 


young Gentleman might enter eafily into the 
Subjects diſcourſed upon, by repreſenting them in 


a familiar Way, that will be the beſt Apology : 
But every Reader will be 'a better Judge of 


this than I am; and a young Reader à bet- 


ter Judge than one who knows the Things 
already, by the learned Methods of treating 
them 


There will, no Doubt, be other Objeftions, 
which I dare not ** to anſier; but muſt 
refer 190% to the Indulgence of the juditious 

Reader, who will beſt ſee the Diffi- 
culty of ſuch an Undertaking, A firſt At- 
tempt of this Nature muſt be many Ways im- 
perfect: Yet, I think, the M. hed may be of 
fuch Advantage, that it is worth While to 
make a Trial, and even that at the Hazard 
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ence. That it doth not belong to any Power 
10 make Matter a ſelf-moving Subſtance : 
Such ö Suppofitions proceed from our Ignorance, in 
joining together in our own Imagination incon- 
fiftent Effects. The Folly of appealing to Om- 
nipotence in ſuch Caſes, or where other Proofs 
be had, which are more within our 
Reach, Hence all the Motions in the Uni- 
..verſe._are_owing immediately to an immate- 
rial Cauſe. Of the ſeveral Motions wn the 
animal Body, on each of which Life depends. 
The various Motions produced by the Deity in 
vegetable and animal V Ball es, may be called 
mechanical, becauſe of their Conſtancy and 
: 2 and the infinite Hang of the 
Effect. Of ſpontaneous Motion, The great- 
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- Earth is more plain about thoſe parts, than U- 
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be ſo but let the tonſidert tie 
ke. = yp Ho if I can apprehend the Force of 

beim to be, fg if 
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ep: Brakgh 5 
Path deobixtibbttac6rebean itwould(difcortr 
ſome new Particbefore ities, 
-athers+bebind; in the fame mier ad'if 

moved in the crofs*Pratlecs 1! 117 errno.) 2 Jon 


dually as 9 — wand che Gel for | 
daun '>{7cater- part of the Eurdv's:Conity 
comieipSotiween it and — — 
bacraifed higher to us ii Britain that to choſt 
_—_ as our Country lies more 
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LUmgAD: 10 EIn l AT Harl 2% a cad. 
VI. New from both. Argumunts put toe. 
8 — witz which fh... Easth to 
be wdund from Eaſt to Weſt, and that which 
ſhews it to be round from South 10 North) 
nat ort aß a Figure muſf it haue AY 
winke n dari aichiats 


Tale hut istit certain that it hach been thus 
8 Grant} W or itz mor Font 


eee eee om 
U Pi, Tas beanie Queſtiofs; ü 
ediroundthe>Globe f Hh Eanb : 7 — aan 
„ rt IT An back beer dec 
ned a Mater of great Iiiboulty;; Walk omot, 
M. A Thing then! ſo:aften perf; 
1 not, it ſeems, well be denied. vily (14 bSvour 
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as cena as: Wia / Navigatidn otfetf 311440: 
ny Wbat is that; I pray-yourer: 2s yileud 
HF. hat tho@Navigatars, While thy were 
a ahe-oppoſteiPart of the Glabe,-boheld:the 
Heavens erh Head; and) fu tie Sun 
otitis! arbonitu3 hace Courſes, the mr N eg 
as in their 2 | : For Zina Parts 
Nagl and regularly Scher. 
0! Ma:Fhe Heavens therefore Iecroatd-4lit 
Harth om all Sides, it e. * WE nf 
bd. YO top Stoll Die bir! 
i And the Sun by Night. ſhines tame 
Mortas. übe non os 
od B.ukbiinifas for When 2 
you ;agreeably eneughcallad gang 
— — — Partsio i Earth. 
here: er ppeirs h rakes i 

by nee ep 
Globe; Abile the is.covemed with 
Mit iand Darknebi © oo banks 1: endl 
. The gun then maſt: mne mund the 
whole! Earth cviexy/Dig | oils ton hd 
11 P. dhe dn ht leuſt e pern 
aut from Eaſt to Weſt, M What, 
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Therxfarel fuſpand em brane * 
at-proſent,\ til "Arguihonts deteririne- pt 
-one Side, end 40k hobo 457 wh 
CN NN ad gan yy; vhnonpen age: 
0) VH-=241-hall endeavour tor oe 
Mowiewet be that ax ir Will, du have not yet ö 
retnowdd/ m Difficulties d Fon far meu | 
ge ? Tres 
te to us aide e Jer 9 1) ob 
. Tiers either are, or at leaſt Fe Ws ; 
eth Stent eff I IM 
l Wall then with their Heads hangt 
dag denmnard; in which cuſe' what in Rin- 
dern from falling down altegether? 
— MR Math; anſwer that 
| Bent Fol Cepdiotk: argued) thus 8 Peermn: 
to be Waal leſt _ 


Fhowld| call off from tho 
Burch i cb tiiclt. we Mai T Bobo N 
| „M. It cannot be that any one ſhould fall 

IE towards Heaven; that would-be 
99 Very right 2 — * 
* Swe th fame 
88 
or towards Heaven; fince that 6d billy, @ 
being raiſed on high, which you! fi is bot 
— And fince the Heaven is er their 
aannuch as it is over: outs; 10 fm 
Fort of the Earti would be to bear 
1 bers ache)! bs 
&oY — WOA 4.4: 2 Words 
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Meibes rcd d che Earn denne And ogg. — 


of tlie Globe 'w on eg aid vf, 
M. I know nn elb what td fay to tha 3 
Ehate nothing to. object: to. your! Argument; 
and yet it doth not convince. me. * * 
P. It frequently thus ha pes; Mar 
Puste which we take e — 
be overcome/in 3 ialhy ag the 
Point be ſuch as we concert im ſſible de 
athervriſo than it 


do you allow that a Ship ama fail wound the 
Ear d yarn asl — Na re A 


** Wh ' ſhoul ould [not allorraThinghich ich 
to bermatter of F 2d) 
. a therefore are ou not ad leſt 


the Shipz ſlie is in te:Parriof 
the; — ſhould . tlie Sta Or 
e that tlie 


| — — Aeg ho fly off 207ths: 
— Vile and all-v 25! biztts 5d 03> 
M. — — — 
of it: And fince it does ne I Wang to 
lob the Cauſa 2b 15-7 ann 
Pl What ig it that hinders a -Ship-in-this . 
Fart of the Globe from falling from the Sea u e 
to che Cloudo 1 W rol? | 15 e ole 
Weight. 1998911 Duwe 10 
YoiPet : Arid:whither doth. her Wei in bend“ 
A Towards the Eart.. S JR, 
dl Right: Now the Weight of any Thdig 
tends toward ;Now whe Viſa afany Thi 
fot ſo they are called wWůng have their. Fuer 
* ours. c N. You 


towards the Hea d,cotunrharederPart = Wy - 


poem —— 
as Hane de DW 200.92 s 201 — ” Les 

P. I tay. 2 and 'Experiehoe deen this 
beiFatt;whatenco cha Cuuſ of tmGcbe; 

M. And that therefore to tend wurd As 
Endl is to nl downward; ow whatever Dirt 
roundbthe: whole Earth the ' heavy? 
plstectelzzn ta boyor} od no inn ed alew 

Certainly : o l daidW 31903 
 McuNor/canwedgy; if we wouldiifpeals'o 

accurately, that the Antipodes are belbw has! 
mor than that wre are below the Antipodes N 
P. Surely: we cannot: For if Laie 

Force toraife-a Stune, or any other Thing 
the:Eazth;i there as well as be 
back when-left to itſelf, there as Well as Hefe Ats 
they muſt ſay as 8 falls downward — 
as we:ayrhere: e - 
our Mariners, when in che e part of h 
Ocean, fel les Difficulty in raiſing 4 Weight, 
than bene in Brita ot anne 
back upon them, if left to itſel ii. 
M. Indesd, I fee I cannot. 
a No Side of the Globe denen claim 
of being the upper Side; or tech- 

ing the 94 Fart _ undo Sup of the 

310.95 7 1 ils? ybot. ver 

AM. Loeeation Hep ond be foolth;) 382 
and ſeem to myſelf to have. a better No- 
tion: So that if I were in and arguing 
with ſome nnskillful Boy like myſelf, who 
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Geer in Pain far arts ende = 
as I had been for them, fince our Weight prefiec 


HSafthþcs ; © viti 
P. The Reafonceitaighy is the-fadointballsc 

Caine, OJ. 1 10091903; 18 bf IR 
H believe IL could hardly fothear 
langhiag rat his fimphcityn as if we did not 
walk as fcurely onthe Ground here, as they 
there. Which I ſee now would be in effect 
only laughing at my (elf, and the filly: Notidhs 
8 — 4 rf A 7s 
2348 to. ſuppoſe ſores 
times, that we have thus changed Sides in the 
Q eſtion; for we more eaſily perceive! vue | 
Mak . e 
„28 979111 hei a usb 338: 
2 Wurd thy), VID um ysr - 

75 


HI 4% Bur tell mne, which is che 
8 — degin to be Marl: 
7% you too accurate, 

Jourſelf will eaſily ſee, that the middle , 
Paint between us and the Antipodes, that is tho 
very center of the Earth, s cholowelt Fei 
all :at leaſt: with reſpec to us. 

becsuldd ig 


M. Fer this Reason, I l 
thycenera Paſlage tothe Canter of the Ram © 
Y falling down —— be — 


a heavy Bod 
OTE or re : 


1 100 


deſcend thus fat; and if it could 
tet, it would begin to 
r 


ha — 


341 
— — in Manger of falling = 


6 Ho. on The 
- She firſt . P You ate pern night. r a Dale 7 
Mn becauſe there is-n6 Pallage tf 
fon the Cen ter, whatever riſes ſtriight up- 
dend Bee ths eres ef the Hard enk 
here with us, or at the An or in 
Part round the whole Globe; is faid to aſcend; 
| 6128 
P. That is, indeed; the very Reaſon: For 
any thing; by receding from the Suefice; muſt | 
—— the-Cetter at the — 1 
| Increaſe the Diſtance between the Center and t 
. itſelf. 
M. Thus far 1 underſtand then, that heavy 
Bodies, by tending to the Surface on all Sides, 
mult therefore tend alſo the Center. | — 
P. And hence it is chat Water, which is 
both bene) and fluid, fecks always.to a lower 
place, till it can get no farther. | . 
M. But pray tell me, Philov, what is the 
Cauſe why heavy things tend to the Earth, 
event from} oppoſte Sides of it; and by Nadi 
ons contrary to each other? For from What. 
you have already. ſhewn me, it follows, that if 
thing were a Hole through the whole Thick- 
neſs of the Earth, as far as the Anti and 
if two Stones were let down at the ſams time; 
a 
. 1 
ravity em, run 
. 
E. Indeed, Matho, if you go on at dur qu 
Rate, I'm afraid I muſt bid you farewell. © 
36. Why fo, dear Phi 
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Hot beoria Puerilis, 17 
P. Leſt I chöuld be forced to own my oc 


Conferences 
weer, | 
M. 1 wiſh I were able to bring you to that 
4 


Fr len very for dmg u abend. 
MM. I ſee well enough, - Philon, what is the 
Meaning of this ; you think that I could not 
underſtand the Cauſe of this Gravity of Bodies. 

P. On my Word, I had no ſuch Thought: 
But I foreſee you will lead me very ms into 
theſe Matters. 

I. We are at the Center of the Earth al- 
ready: We can go no deeper than that Point. 

P. You are diſpoſed to be pleaſant, Maths. 
N. To be ſerious then; if you would-com- 
plete your Favour to me, tell me the true 
Cauſes of Things, as well as the Things them- 
ſelves. If I ſhould not be able to comprehend 
them, you will loſe only a little Labour: But 
if Tſhould chance to underſtand any Thing, 
that will be a conſiderable Gain to me, - 
| P. Well; but let us firſt conſider for a little, 
j from ſome parallel Caſe, how Bodies thus tend 
do the Earth: That perhaps will bring, us 
nearer the-true Cauſe, and we may reſume the 
Queſtion at ſome other Time. - Wherefore, 


IX. Tell me; did you ever ſee a Load- 
Sane? +» 

M. Not once, but often; and have * 
quently tried, by way of Diverſion with ny 


Comrades, the ſtrange Virtue it has, 
vol. I. * P. You | 


918 
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e. 'P, You have obſeryel ir ten ts dm, che 
Fon to itſelf? fon * 


M. Ves; and when it ets itdoſe, 


it kept it there; ſo that it ud ſome Force 


to ſeparate them again HO Ip 
P. But did the Load-fiove only tract hs 


Iron in this Caſe? 


And certainly it is a moſt ſurpriſing Sight! 


* two Stones, let down from oppoſite Parts, 


M. Nay, the Iron drew the "Ps all 
with equal Strength, as it appeared to us: For 
if the Key, with which we made the Trial, 
were kept from moving towards it, the Load- 
ſtone came over the whole Diſtance between 
them, and applied itſelf to the Key, ee 
one way, and ſometimes another. 

P. There are indeed ſome Singlrities in 
this Affair; but the Iron and Load-ſtone at- 
tracted each other mutually ? ? 


M. That ſeems to be the Caſe indeed : 


P. And yet fcarce any thing" is aire 
common than ſuch a Sight. 


M. How |! ſuch a $i has that comma? | 
P. Did not you vom cases zuck aun. 


would ruſh violently to each other through the 


whole Thickneſs of the Earth? And that any 
Sort of Bodies, if there were a Paſſage for them 


thither, would run on till they met at the 
Center of the Earth ? In ſhort that all heavy 


Bodies move directly to that Point, as far as 


| they are allowed to move; fince they move 


directly to the Surface of the Earth ; of which 
various | 
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great Point gained, f get a Habt aft the Wander 
to be awakened from that ſu 


"ch a ee e Ah Mankind lock 
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various Motion from all different Parts, you (6 
earneſtly defired to know the Cauſe? : = 


N. Tow, thoughtleſs I, am But your 
mentioning the Load- Stone had put the in 
wn out wr es, my Head, 

P. Well then, is it any, Thing leſs mak 
derful, do you think, that all Bodies. round. 


us ſhould ſo violently ruſh towards the ſame. 
Point, than that the Iron and Load-Stone 


ſhould: move to each other? 
. Truly, When 1 conſider the, Aer 


SCeriouſiy, I think it is no. les w 


33 r 
Times repeated. I know not how it comes to 
paſs, but we never think at all on the Subject. 
P. 'Thigk of it then at your Leiſure. . 
M. I find I can make nothing cut. by 


thinking, If all Bodies moved the fame Way, 


ſuch Motion might appear natural to them: 


But when they ruth ue again cach other, 


how can that be natural ? 
P. You go rightly ama 4h. 


on Things aſtoniſhing with, We eren 
they 2 gfe m—_ ly. Nor, is. there any 


thing in Nature more aſtoniſhing than this 
common Sight: For, that I may obſerve thus 
much to you by the way, This Action in 


Bodies of ruſhing ſo riolentipall; to ane Point, 


Which we call Falbng, is not the Action or 
1 ad: of Matter itſelf, 
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P. bb Kave 1 6 4 ffn ;ht Dili — 
wherefore let mw e be 95 . 


nebet to forget it. 2 
Ide by Tee” the g great Me a th ny. 
on 4 iſtinction Ae d Was unavoida 5 = 
For if this Thing, Which produces the Action 
of Alling in "Boilies, be not Matter He. it. 
muſt neceffirihy be ſomething. different from 
Matter, But fince you ſo earneſtly deſire me 
to Nig mber it, 1 ſhall ſuppoſe e 15 
Importance is concealed under your. 


ſo there y will be n Danger of fo rgetting IG a 

K. P. Leaving it thetefore at preſent, tell 
me, if there were many Aifferent, Particles of 
10h ſcattered up and down, would. the — 
— 72 you, meet together from tlie 

te Parts round e. e 
Wer dan e en ee io 
M. It ſeems een they would 4 * 5 lor 


i YL 


they muſt yield to that Force Which moves , 
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and it is ea 
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/ their wann 
en we ſhould fu ppoſe 2 Mag." 
. ep of Iron to be multiplied to 


her, creaſe t 5 
If 1 1 e we on oy. uae 92 Ga 


12 


15 151 . all, een meet and 


1 0 dne Magnitude or. B pls ich. 
would lee ſtick cloſe foie the 
ſame Force that brought | arts "felt into 


8 "Load-S v 
ph, till the e are forced alunder. . {apa a i 


What if any Particle of this Bulk were 
5 ſome. external Cauſe digoined frog the 


19 i N 130 


M. A it would fall back again, che 
e 


dds ited Power 1 retr: 0 134 aud UE 
. r 220 
N. 7 P. here how . much you ha ae 


. me. | 


721 41 Is 
2 M. 140 ho well K what you m can by 
_ Conſider with yourſlſt 4 a Mie . 


ther what we have been ſpeaking of juſt now 


might not be applied to make you conceive 
What we were ſpeaking - of before, concerning. 


heavy Bodies moving towards the Center of 
the —— — 


ban % I See Md. 5. 152. 
* C 3 M. Now 


22 MATH O: or, The 
The firſt N. Now indeed I perceive what it is you 
9 intend. You mean that the Earth attracts to 

itſelf all Bodies in the ambient Space; and 8 
mutually attracted by 0 th Juſt as the 18 0 
draws, and is drawn by the ſmall Particles 
on. 
1 If then all the Pars ot this gur Earth 
were endued with ſuch a Power o ah 
attracting each other; do you ak there 
would be need of an other Support, of Faun 
dation, on which "he Weight of 0 the whole 
might reſt ? 
M. Let me conſider this Queſtion a lit- 
tle, before I pretend to anſwer it. ou 
ſay, F all the Parts of the Earth were en: a 
dued with ſuch a Power o mutually attract 1 
ing each other. 1 fee plainly by their fall- 
ing back, that the E attracts Bodies 
raiſed to any Height from it; but it is not 
ſo plain that all the Parts of the Earth at- 
tra each other, when they are at reſt 1 in the f 
Earth itſelf, _ 
P. Reflect a little, Maths LOG not "the ; 
fame Attraction, that draws Bodies back to 5 
the Earth, keep them {till at reſt there, 22 
as it is in the Particles of Iron ſticking 4 3 
to the Magnet, which you yourſelf erred? 
325 Pardon this Inattention: I ſee it muſt 1 
O. 
P. Have not all Bodies Weight, as much 
when they lie on the Ground, as when * 1 
are 1 in a Balance? | 


. They 


Cfnothioria Puerilis. 


M. They have; otherwiſe it ſhould re- 
| quire no Force to raiſe them from the Ground, 
P. Is what we call Weight or Gravity in 


Bodies, , any other Thing than the conſtant 
Force of this Attraction? 


my 


23 


The firſt 


Conferenee. | 
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M. It is nothing elſe but the Force chat 


draws them back to the Earth, and keeps 


them there. 


P. Can you ſup ofe that any Bodies through 
the whole Maſs the Earth have no Weight? 


M. I conceive they all have Weight, ſince 


it would require a Force to raiſe them from ; 


the Place they are in, 

P. If then Weight be nochin but the con- 
ſtant Force of Attraction; and if all Parts 
through the whole Maſs of the Earth have 
Wei oft; is it not the fame as to ſay that all 
the Barts of the Earth are attracted ? 

M. There is no denying irt. 

P. But if each Part be attracted, muſt it 
not be attracted by the reſt? _ 

MM. Certainly it muſt. 

Pe. And if this be true of every Part ſepa» 
rately (that it is attracted, and attiadice by the 
reſt) will not that ſhew, that every Part is 
both attracted, and attratts the reſt ? 

M. This Queſtion is too intricate for me 
to ſe through. 

P. In this Caſe you may fuppoſe the Parts 
to be great or ſmall: Now 1 you conceive the 
Eurth to conſiſt only of two Parts, will not 
each half attract the other, and be attracted 


1. it ? 
K . . Without 


Re ed 


Ta . Mebout Dou. | 2dr 991 I 


three'Purts M it 


12Þv Aud if 


oy rw not each attract, and berattrattedl? 


by the other two? i ib9g 
M. That is equally plain. ob yodT N 
-!{Py Juſt ſv, if yo only dur Parts 
in the Barth, any one of them ed top 
the ether three; and any three of them5joiw 
too ntract the fourthgo of 51 por bluow 
MAI. perceiveinow: the Method p yo may 
g vn at this Rate for any Number of Parte 
poſſible; ſtill proving that any one attracts af 
tin toſt, and is | aa Hud truly 
wisxronderful- that any the leaſt Partiole of 
Matter in the Earth ſhould attract all the reſt; 
letaheiwbe as can be imagned. 
en Lam glad, Matho,. this Obſervation did 
not eſtape you; the Thing is not only won⸗ 
dertul, Sur aflniſhing Nor was it ſt 
that vu did not perceive, at firſt Vieweg what 
requires Exerciſe: and Variety of Thought to 
be tightly apprehended. Let me alſo aſk yeũ 


this Queſtion, which may perhaps give you 


another View of this Particular Can 
— S attracted by another, and not 
& that- wor bn it is attract ꝰ 
NM. I — not really ſee the Neceſſity why k 
Body by being attracted ſnouldꝭ attract; and 
Set 1 believe 2 muſt be Auer hug ALAT 
thaye. ſaid above. 41 OUS» 
L H. Take it thus than Can: a Body adhere 
or cleave to any other Body, and yet that other 
Not adhere to it ? 


r ded” eo !! e . od . 2 AS; £5 1. 
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 M. I ſee the Neceſſit u this Ga 15 
P. Bur de not Bodies adhere to each other 


by they ſame Force . e 
ge ether? ä OW 1310 207 vd 
M. They do. RIEL ? liauo: ; 180 I N 


P. Then a Body cannot-be attracted with- 
out attracting, nor attract without being at- 
N If the 0 Were "it 
would require ſome Degree of Force to 
rate the attructed Body from the other, ſinceè it 
beat ail A ene s And yet it 
would require no Degtee ef Force to ſeparate 
that other from it, becauſe that was drawn by 
vo Force: That is, it would require Force: ta 
ſeparate the Iron from the ——— but o 
Force to ſeparate the 5 
DM. That is both abſurd in common Senſe, 
and falſe in Fact. And thus I ſee that any the 
leaſt Particle, by being attracted by the Whole 
Bulk of the Earth mut aii attract that 
whole Bulk, er every indivi cle int; 
Which again ſarprizes me to conſider: how 
manifold th the Action muſt be from any one 
Particle, to an inconceivable Number of ther 
Particles. And I am fatisfied already thatfuch 
mani fold Acdion cannot be the Work of the little 
Partiele itſelf - © : 651 N 

4 P, Lou prevent me 3 Maths, in 
making the proper Obſervations as we 
along. But tell me, is not the attracting of 
the whole A united nen of all 
Us Parts? | 
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Magnet from the Iron. | 


et 
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It is, as much as. | 
— pot is the united) Weit t of all 1 its 19 
as Weight does n er from Attraction, ſo 
neither does the Earth differ from all its Parts. 
P. If the Earth then had but N much 


| Matter in it, (or half as many Parts) would. 


our Bodies be equally. heavy | towards it, as a 
preſent * 
. They muſt certainly be much PR 
P. And if it had twice as much Matter, 
would the Gravity of Bodies be the fame ? - 2 
M. They ſhould be much heavier.. 
P. Can Gravity or Weight thetefore be- 


long to Body itfelf ;, which may be thus teff- 


edel or increaſed, without any Change of 
Me, happening to the Body? 

de clearly it nei and that the 
Ae b falling is not the Action of the Stone 
that falls. | 

. But may it not be ſuppoſed. to be th 
Action of the Matter of the Earth, towards 
which the Stone falls? 

N. It cannot, if the Obſervation. which 1 
made tl now, and which you likewiſe aps 
proved of, be right : : For the ſmall Particles, 
of which the Mafs of the Earth conſiſts, cati- 
not conſpire from all Places, towards every 
particular Place, to produce hes” Er? every 

hing that falls, nay, in every 
hath Weight. To pp Oy "ny Part; 2 
acting every way is inconceivable. Such mani- 


fold and diſtant Actions, as I ſaid, cannot be 
. work of theſe little Things, 


P. You 
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| Coſmotheoria Puirilis.” 
'P, You are in the right, Matho, nothing tan 
act where it is not; nor therefore can theſe 
Atoms act at thouſands of Miles round them. 
M. 1 think now I underſtand the Nature 
of Attraction better; only tell me, ſince all 
Bodies in the Earth mutually attract each 
other, why do we not obſerve this in any two 
Bodies; two Stones, for inſtance ? 172 
P. The Force whereby they tend to the 
Earth is incomparably greater than that Force 
whereby they tend to one another; wherefore 
the ſtronger Foe, overcomes the weaker, and 
renders it inobſervable. 
M. I ſee indeed it muſt be fo. 
P. And yet in ſome Circumſtances, their 
attracting one another is perceptible. 
MM. Pray tell me in what Circumſtances? 
P. If you take a Veſſel of Water, and put 
into it ſome ſmall Bits of Cork, or other light 
Bodies, not at great Diſtances from each other, 
and ſo as not to diſturb the Water in putting 
them in; you will ſee them attract each other, 
and meet: And if one Piece be conſiderably 
larger than tlie reſt, by moving it gently with 
the Point of a Pin, you will dee it draw the 
reſt after it, wherever it goes. 
M. This I ſhall try, as ſoon as I go to 
my Chamber, The Sight muſt be amuſing, 
and ſeems to confirm what you have ſaid. 
P. It does: For though theſe little Bodies 
attract each other when lying at like Diſtances 
on the Ground, yet their Attraction cannot 
be then obſerved, | SI 
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ſome, We he i is. "Already ſetting. low in. 1 

Weſt to others: And it is twelve a Clock to 

ſome Part ot other of the Earth all the four: 


and twenty Hours round. But I. 


conſider in my own Mind this. furprizing 


Na 


Load-Stone and Particle of Irons, I think I 


ot conclude. chat, as all the 
210 of this terreſtrial Maſs, endued With; 


tllis mutual Tendeney to each other, male 
tlie Earth one firm and ſtable Globe; ſo the 


Particles of any other leſs Body, the Load- 


Stone Ie, 'or * for Inſtance, haviag a 
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1 The-fit like Force or Tendency to one another, make 
chat a ſolid and firm Body 7/7 
5 P. You carry your Views rightly: nough, 
Mato, from the one Caſe to the other: Perſons 
of more Years and * are not always 
ſo happy. 4 
M. There e e Sort of A ; 
between them, which directs one's Mind from | 
the one to the other: For in both Caſes lefler | 
Parts, by eas others N make up 


a 
P. But — would you * if it were 
that any Particl, how little ſoever, 
is made up ll of leſs Particles? I. 

M. Provided all the Particles are ended 
ach this Force of mutual Attraction, it is of 
{mall Confequence, 1 think, what Bulk they 

ippoled to be of: For he, Who amibes 


P. Tos are in the Right; 1 
— Reaſons to be given for this Inference 
of yours, than we can at preſent convenient 

enter upon: Only in the mean Time I 
tell you, that the firſt of theſe Forces, where 
by Bodies tend to the Center of the Earth, is 
called Gravitation; and the other, — 
the Parts of particular Bodies cleave ſo cloſely 
together, is called the Attraction of Cobefion. 

M. I underſtand; for theſe Names are aps i -- 


poſes enough, and imply the different Effect 751 


es. 1 

P. But are both Sorts of Aurraction, thitk yg 
von, equally ſtrong? _ 

M, Let vo 
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© > vitation' But the firm Coheſion of its Parts I 


| . That is to aſk, if Gloſs and fron, ar 
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M. Let me conſider your | Queſtion a lit- S ne 

de — erwin 1 for 1 know I Corrs 
can eaſily raiſe a Pebble from the Ground; 

— is, I. en eafly get the better of its Gra- 


can neither overcome by Strength nor Art. 
P. But is this Cohefion of Parts equally 
ſtrong in all Sorts of Bodies ? | 


Mai and Braſs, be equally firm Bodies. 

P. To what Cauſe then meld you afeibe 
his Coheſion of Parts 99 
M. Not to Matter itſelf ſurely, 1 

P. Why fo? > f 
> Af — cannot de chat which 

is lefs, or effect Gravitation in itſelf; it can 
much jeſs do that which is greater, or produce 
in itſelf the ſtronger Effort of Cabęſſon. 

P. It is certain, Matho, both Sorts of At- 

traction ate effected in Matter by the amg 
immaterial Cauſe, which I hope in Time you 
will diſcoyer; but there is ſtill another re- 
markable Difference between them, Which it 
2 _ vou d be wg we er hon 


2! L 
. > Paw ze it poſſible for me to 5nd iᷣ cut 
E alleing me Quoſſion 4 


P. I believe it may; wherefore toll me, 40 
the Particles in a Stone cohere more NO the 
. larger the Stone is ? 
M. I do not think they do. 
F. mw Reaſon? Du 5 
"1 M. Becauſe 


eee, or, The 


*P: 2 eee 
tual between all the Particles of ſuch 
e nee ate) * 


M. Only between the Particles chat 0 
each other, I ſuppoſe ;* otherwiſe the Hard- 
neſs of a Body would be increaſed with its 
Bulk. And now I fancy J perceive the Dife- 
rence you intended to THI? me with, 
ob A To wit? F WE. EE 55: 
. Whereas the Attraction of Gravitation 
* mutual between all the Particles of Matter 
in dhe ay Wm the Attraction of —. 
fion Den; Nen bays r 
F. That was the very Thing i And-as in the 
S Cale you juſtly admired the infinite 
Mohiplicity of Actien from any one Par- ; 
tiele id every other Atom i in the . er ter- 
reſtrial Globe; ES: 
I. Pray hold; | 3nd let me eqpſder the 
Thing myſelf— The Multiplicity 
Action in that Caſe is indeed kee an 
almoſt incomprehenſible: go of 
Coheſion it is,{ think, DT that- 
the Aclen, though er thould pe 
exceedingly more ſtrong. 
F. There is ſurely an. 1 Art. 
diſcovered to us, in phat if 
we 2 but reflect: But this 9 
Wo — 
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wonderful, Nane Whar gn Sort of theſe 8 
AQions nd cet Intenleres with, or difturh the s- 
other: Ahe, Partieles. 06; the: Iron — 
| that; have: An Action dieeged- to every Atom 
in eee of; Matter in the, Ear, 
and there hre 15 the very Perticles. in Contact 
with them, ave yet a ſtronger Action ditect- 
ed; to thoſe very contiguous Particles) where- 
by they adhere — — almoſt an 
inſuperablę Force And:theſe Aions racer 
in the ſame Direction, could dot he PRs [ 
more diſtinct, if thoſe ſmall Atoms d been 
even large enough: to: allow! Pulleys and En- 
gines to be finti to them, and each of theſt 
Wrought byn ils Hand. kp Bivere 
. I ca hardly expreſs hom much you 
height enmy;Admiration ; and farther:confirm 
to me, that ſuch prodigious Force, and*Diftines 
de 0Edbgrogapauit nover bexhe-Henkdf theſe 
little Atoms. b. 11 INH * 22 0 
De Auchben chüder —— — 
would follow, if Bodies were hard in 
ton to theit Bulk; which would certainly be 
the Cale, if che latter Sort of Attraction were 
freed from every Particle to every Particle 
gf Stone, Iran; c. e algy neee e bs 
a Indeed then this Stone in the Quia ry; 
or the Timber im the Tree would be impene- 
vable tod human Induſtry: Or contrarily, if 
Bodies Were ſaſt and yielding, as they are ſmall; 
Artiſts could not only not give their Work that 
curious Eineneſs, but there could be no work- 
Wn! in Stone, Word, ot Metal, without In- 
Toes. 1 D ſtruments 


MANN Oe The 
ſs ſtruments exceeding in Bulk thoſe Materials; 


ws Which is as much 13 could be no 
working in them $A fine Edge or ſharp 


neſs Pym Nu f e Aan Ie ng . * 


Pe. And yet the greateſt Part bo Maxkind 
Hike de fe antages whichwe fole- 
owe to the Which — Diffe- 
ce of Atty in the ſeerał Parts of Mat- 
Xer 308 if we oed dem to Chunce, or:\Neceſ- 
Ney, vor wothing e 99 eee 
n War Wehe Thing IThiefty want 
tobe informed of: Baut if you pleaſe, I would 
wonfider by my ſelf, and at 7 Letkirdy the ſeve- 
rab Particulars we have already talk d of, be- 
fore we 80 farther. We are NA 2 
005 Ps It is very proper you ſhould do ſd 
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Sha Bo Egure of the Earth demumfra- 
ether Artuments,: M the Use 


e tude. of the Farah: and Moon i: 0 a 
Difonces of the Moon and dum —_— 
1:6:arthicT he elbfurdityafſuppo/ing the Heavens 
bluand iubole frame of Nature to wwhirt round in 
+» four und triventy Hours :\ That inſtead of this. 
+) nouſtrous: Converſion, «the Earth only —— 
a Revolution on its own Axis in the fame Time. 
The Orurn and periodical I's w of the 
0 Planets in the Solar Meni 


156, do THO Sift s ov . 


XIII. * Return to you, gf wg bock The bene 


Conference. 
new Deane, — 


Us c Convert to 
and value my Happineſs not a-lirtle-in having 
got rid of ſome of my moſt childiſh Notions. 
Almoſt ever fince 1 left you, I have been 
thinking of the wond Property of At. 
traction, and the {pherical Figure of the 


Earth: But I have ffill a ſmall Difficulty with 


reſpect to this laſt Point, which I muſt beg 
* to remove. VL 
P. Well, Maths What do you think of 
Attraction now? 
1 I can hardly expreſs my Admiration of 
ea Atradtion no. 2 could be 
D 2 weighty, 
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MATH O: or, The 
xd weighty, or have any Degree of Firmneſs and 
— Solidity, nay, nor be fit, I think, for any one 
ſe in Nature. 
P. What do you think of Matter itſelf? 
M. I have already told you, if it were not 
for this Attraction Ido not Rp what it n 


dark 4 bay 6 x 

in when * with the P debe o of 
Attraction, What are your Thoughts of of 5 0 

M. It then becomes a ſalid Subftance;. it 
gives way, or quits its Place, if impelled by 
a. ſufficient Force, and drives other Matter out 
_ of its Fa when chat n 
Way. 10 
E. By what Power does one Body thus drive 
another out of its Place? 

N. By its Solidity I ſuppoſe, and not / by any 
Power; ſince it is neceffary that it ſnould be 
moved elf, 1 it can impel any other 


* * 112. 


2 Could not Boch chang e Place of itſelf ? 
M. If, as you affirm, it — not ſo much 
as fall downward without ſome externa] Cauſe 
(of the Truth of which I am alrgady almoſt. 
perſuaded) I do not think that Body, or Mat- 
ter, of itſelf could at all change its Place: For: 
falling downward ſeemed to me, of all other, 
the moſt natural Action of Body. But con- 
cerning this external Cauſe I have beat my 
Brains long and fruitleſsly to find out what it 
may be. 
P. It pleaſes me, Matho, to ſee you thus 
n 40 find out the Cauſes of Things; and. 
Alz 3 1 dare 


— Pang? 


T date e for 1 it you have not beat your Th* ſecond 


Conference. 


Brains in vain. But here I muſt acquaint JOU En 


that this Want of Power in „ 18 Ne 
its inertia by the Philoſophers. 

M. The Appellation ſeems proper fend ex- 
preſſive ; for according to my Notions Matter, 
conſidered ; in itſelf, is as inert and | fuggifh a 
Thing as can well be imagined. ' 

P. Have you' any Notion what Matter 
would be, if this Power of Attraction were 
not conſtantly exercifed upon it? 

M. Let me think a little. I do not 
know what other People may have, but I am 
ſure I have no diſtin& Notion of it, 
P. It is no wonder, Matho; no Man ever had, 
nor ever will have a diſtinct Notion of it, only 
ſo far as it is thus acted upon by an immaterial 
Cauſe : But poſſibly you may come to know 
more of this afterward. 

M. In the mean Time then: let us, if 
* you pleaſe, come to the ſmall Difficulty that 
ſtill remains with me concerning we if — 
cal Figure of the Earth. 

P. Let me hear what it is. 

M. What are we to think of thoſe high 

Mountains, which in many Places riſe above 

the Surface of the Earth, and ſeem not well 

to agree with its ſpherical Figure ? 

P. Do you call whole Mountains, with 

all their Rocks and Precipices, 0 a ſmall 

1 828 
ou, who are to remove it, may 11 it 

what Name you pleaſe. 

D 3 P. Right. 
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W verflow the dry uc eich 10 Hue 
| ii fink far belowithe Land? Yao! 
20 * Nos great Way; for thoughih forme 
Places the Coaſt! riſes" pretty bit here 155 
ing on a few Miles XY conis 9's fn th 
| and cafy Beach again, 100 Yan I A 
P. Befides, Mat, ; the Mouths of all Rivers 
are on the ſame Level with the Seal 
ow empty wry * ene we / ſes the 
OWy, u con i 
; the and Ain not | of them. Jon he WEN 
It is 10 indeed; A 199001 0 03 
P. The Shores then, if you” except 
pi 11885 ang Po "ay 
0 which they bound. 
50% en . 50 1 7 311731 
P But what Neue do you think the ter- 
raqueous Globe would have, if it were allWater ; ; 
" Particles of that Element being endued, 
Nu 1 25 the Power of mutdal SOR: 
which we ip ke of before 
thy, wb Give me Time to canſiter what Effect 
KttraQon! NY Re 10.1111 
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cauſe there are more 
P. Muſt not the Water, 1 — i, feld | 


to the ſtronger pn and { Irop - 
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51 Could; the — + remain in any 
ſettled Figure, unlel * BY. ARA of it were 
equally attracted 2, | 31662 1 

It could not. R 

oc That is, unleg all thn Pires eg gest 
an equal Diſtance from the A of, the 
Drop, and ſo it became {ph erical 15 
M. In one Drop the Reaſon is 8 We 
cannot imagine; that it could haye any 
or Angles, or what could keep the Particles a 
a greater Diſtance, in thee, than in other Parts. 
is H = But is not the ſame WIG conch, ye, to 
whatever Bulk we 1 8 eber dogs a 
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| As, M. I cannot admit that fo eaſily; for we 
— wo obſerve they are but ma Drops which thus 


MATH O: or, The 


become round. 
P. What is the Reaſon: we do not foo” any 
Quantt — Water ſettle in a ſpherical Figure ? 
ſe the Attraction is not ſtrong 
5 —— to Ck all the Parts into doch a 
Figure. 

P. That is not the Thing, Marbo; ; but in 
larger Quantities their Weight toward the Earth 
ſoon diſturbs and overcomes the Attraction 
between their Particles, which hinders a — 
bular Figure to take place in them. 

M. J perceive it A be ſo; or the At- 
traction of Gravitation is ſtronger than the 
Attraction of Coheſion in this Caſe. 


P. Imagine then in your Mind the Earth 


to be quite removed, and that there is but one 


Drop of Water in its Place: You will allow 
this Drop muſt be round ? 
M. I have allowed that already. 


P. Suppoſe then it grows ſtill larger as 


larger to any Bulk you can conceive ; being 
no where attracted from without, and having 
only this Attraction between its own Parts 
from within; what Figure do you think the 


whole Maſs would put on? Remember Gra- 


vity in this Caſe diſappears, or as you yourſelf 

faid, tends only to the Center of the whole Maſs. 
M. You have diſcovered to me the Miſtake 

I laboured under. I ſee in theſe Circumſtances, 


let the Drop grow as big as the whole Earth, 


or 1 en Earths put together, the Reaſons 


you 


t 


Coſmatheoria Puerili. 
you have given for the Roundneſs of oneDro 
Fl be —— to the whole Bulk. Hing 
no Tendency to any Side from without, and 
the Parts endeavouring to approach as near to 
the Center as poſſible from within, a fluid Maſs 
will always ſettle in a ſpherical Figure. 
P. For if it had any Corners or Angles, any 
Protuberances or Heights, what could keep the 
Water in theſe Parts at a greater Diſtance than 
in others? h ns, 


AT 
The ſecond 
Conference, 
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M. Go on, Philon; I own ne 15180 be N 


no Promontories or Mountains in ſuch a Bulk 
of Water, more than Corners or Angles in a 
ſingle Drop. 1 5 3 
P. From this mutual Attraction of Parts 
therefore, what Figure do you ſuppoſe this ter- 
raqueous Bulk would put on, if it were all 
Water? n 
M. A ſpherical Figure without all Doubt. 
hut pray let me interrupt you to aſłk why 
the Soap- Bubbles, which Boys have ſuch a 
Pleaſure in blowing up, that they may behold 
the ſtrange Variety of fine Colours in them, are 
all of this ſpherical Figure, whether they be 
great or ſmall ? 1 | 
P. Theſe Bubbles, Matho, are not the Di- 
verſion of Boys only, but alſo of Philoſophers; 
and this their ſpherical Figure is owing to a 
different Cauſe. | 
M. To what different Cauſe ? 5 
P. It is owing to the mutual Repulſe between 
the Particles of Air : For this contrary Affec- 


tion ſerves great Purpoſes in Nature, and pro- - 


* ceeds 
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Gaya: ain to 20107 ods or blary viites 
Ma Tell me butoneoffge:Rupees which 
a mutual Repulſe of Parts ſerves foi: that I 
may think of it by my ſelf. 
ai Þ..Gould-you breathe; do, yqu think, ſoch 
acgloſe and thick Subſtance: as Water — 2 8 
M. If that were poſſible, no Body would eve 
be drowned, 10 Uf mol 
u But if the Particles of Air, inſtead of re- 
pelling, attracted each other, they Would make 
a; Subſtance as denſe as Water. 1918 W 919W 
A. How do. vou know that? 1u8. Sing 
0 3 Becauſe Water, when exhaled; bythe 
Heat of the Sun, ot otherwiſe, dilates.itſc}fin- 
to a fluid AS: light and thinas Air. f199t 1271181 
M. It is ſo indeed; for I ſee the Steams 
and Vapours riſe up in all ſuch Caſes 
Well! It ſeems we owe our Lives, not only to 
the Attraction, but to the mutual Repulſe 
betuyeen the Particles of Matter! This is ſurn 
prizing ! Pray tell me now abat Canſe it is 
that produces theſe wonderful Effects??? 2:14. 
. Suſpend a little, I beſeech you, your 
Enquiry into the Cauſe, till you are better 
geqheinted with the Effects: That is the beſt 
Way to become rightly: arquainged with the 
N. ature of the Cauſe. ell Hadgu ads 


muſt be good, therefore I ſhall endeavour to 
n my Impatience, : 

H. To return; you are ſatisfied that A Mak 
of, Water as large as the Sato kettle n no 
gther than a een F. igure ! M. 


A. Be it ſo: I am certain your Advice 


c enbeor ITY 


„ Fant Tor" ths Parts df & Fluid moſt 7% 
eaſily yield to the Force of Attraction, 
teſt bill een bring dende nearer 
| Lach other, 29071 ot. 291kJ 20 YUNTA men 8 
tht 4 Vd iO Aab van 
XV. F. Now” if the Sea can ae in 
a ſpherical Figure, and if hs Bank f s the 
Figure of the Seca, what are we. to condlude 
from thence? —— ATWOTD 3G. 
[There is ſomething here cut lend to 
| Ricke wich me ſtill. If indeed the whole Maſy 
were Water, the Point would admit of no cid 
2 But the Earth may be of a — 7 xy 
we, and covered by the Sea onl 
in Which S the / Sea 5 
— from to follow the Figure of the Earth: 
n Think better on tlie Point, Mato: The 
of the Bottom doth not at all affect 
the Surface of any Liquid, or make that uv en 
of irregular, © h. you may be Hased at 
from the moſt common Inſtances. The Bots 
tom of a Pool may be rugged and une ven, dus 
the Water on the Top is always ſmocth. zar: 
M. Pardon my Inattention; Idid not reflect 
that the Reaſon is the fame in large as in fall 
Quantities of any Fluid: But now I perceive 
if the Sea were ſo deep as to cover the Tops pr 
the higheſt Hills, the Heights under Water could 
make no Swellings on the Surface; and then 
this univerſal Ocean would be truly ſpherical. 
P. For you remember there could 0 Pros 
montories or' Mountains of Mater. 
M. If I do not, I find you do; But! deferve 
to be thus twitted. * | Pl 


1 2 . 


2 
. 


MATH Or or, The 
P. Ifthen the dea quitefarrounds the whole 


— 


= Farth, which our Navigation in this Age leayes 


no Room to doubt of, (though perhaps the 


Coaſts and Shores may not go on in à ſtrait 


Line, but wind out and in jrregularly enqugh,) 
the whole Surface of this continued Ocean' can- 
not be other than ſpherical; and therefore the 
whole terraqueous Maſs muſt be of a ſpherical 
Figure, ſince the higheſt Parts of the dry Larid 
dre raiſed above the Surface of the Sea, but to a 
fmall Height, if compared with the vaſt Bulk 
of the whole Earth. - Sets, 
NM. I perceive at laſt the ſeveral Parts of 


your Argument meeting together, and con- 


cluding the Thing to the Sight of the Eyes, 
P. If we ſhould ſuppoſe the Sea only four 
or five Miles higher than it is, it would cover 
the Tops of the higheſt Hills (as you were fay- 
ing: ) And if we imagine it to fink down agair 

to the preſent Limits, we ſhould indeed ſee, as 


it were with our Eyes, the preſent Figure of 


the whole terraqueous Globe to be next to 
. r For four or five Miles are but a 
nall Matter in reſpect of ſeveral Thouſands. 
M. And from this — | 
P. Go on. "ras | 
M. From hence I think it will follow that 
the Surface of any Pool, or ſtagnant Water is a 
Portion of the ſpherical Surface of the Ocean. 
P. It is perfectly well obſerved, Matho ; for 
Water, in what Quantity ſoever, always ſettles 
on the Surface to the Equality of Attraction, as 


it there were no ſolid Ground near it: And if 


there 
3 


A 


a edt. WWW wn ed a6 2+ 
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that. Height, though: to the Sight, of the Eye 
it appears. plain. 

1. I conceive it fully: Any finall Part of 
the Surface of the Sea, a Mile round for In- 
ſay appears to the Sight a level Plain. 


"xvi. P. Now toxeturn to the Subjedt with 

which we began, The, Heights | — Inequali- 
ties of« the Hills, to wit; if the, terraqueous 
Globe. were accurately ſpherical, would it 
= the ſame SE it has at preſent? 

M. I am at a Loſs to know in what reſpect; 
abs your Queſtipn, if you pleaſe, more par- 


P. is the Earth were a ſpharical, how 

AF the Water of the Ocean diſpoſe itſelf ? 

N. O! I haye. it. The Water of the Sea 
would then cover the whole Face of the Earth 
to ſome Height or other; or it would. then be 
equally ſpread over the Surface of ſuch an ac- 
curately ſpherical Globe : And there being no 
dry Land, our Globe could only, be in * 
Caſe a Habitation for Fiſhes and Sea Monſters, 
I perceive unſpeakable Advantages on Foc Side 
of the NY Figure of the Earth. 

P. But if the Surface of the Sea were funk 
a Mile or two below. the Land, and the reſt 
of the Globe of a perfect ſpherical Figure, only 
thus much higher, would that Diſpoſition bf 
Things have any Convenience or Inconvenier.ce 


rr the preſent ? 
| M. Frcm 


of the ſpherical | Surface of =o Sea, raiſed — 


M e che 
Frem the ſbmer Caſt I /forłke What 
pen 15, Ms If chere were alf 
us higher Part of theGlobe, 
| it all equally: If here were nente 
chend Part of the Eafth muſt then be 4 
Andeed, wichout 1 
e great Ineonvenienoe of Man and 
F. lt is ſo; for that the Earth maybe ff 
end prödute Flerb for the UR 22 — 
Beaſt, it muſt abound with Springs and rutitiy 
Waters: Nor could there a wy been aDe 
for Rilu, Brooks, and Rivers, unlefs front fabh 
Heights and Inequalities as we-ſee at \preſent's 
which; being ſo moderate, neither defotm 
hinder the Deſign of) the ſpherical Figure f 
the Earth, and yet make the dry Land a Ct. 
Jortable Habitation for Man, and all Crxatittes 
that have the Breath Life. ni vy 
M. Ike now the ſurprizing Art and Cu- 
rrioence of Nature! the Uſe and Beauty of 
| we mewaltee which before Ilooked upon 
only as a mere N. Agence! 241150 ol 
n And henee Þ that Mountains are ſup- 


with firm and un yielding Rocks, as 1 
re with Bones, that 


the Heights, bs, Which are ſo f 
r Moutitains of Clay, 'of 
by faiking down, have in eine fled: 
Places Ay dead Waters, or ſtinking Puddles) 
M. How raſh are thoſe Men, who fancy that 


the Mountains are ny ber of Natuce, 
and 25 wo OF, 1 


= 


. » 1 » N >, © 1 KN 1 
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2 


„ nerbes ni 

0 F. The Rag who-caigciſes.omthe Works: 
Af. Natuve, Mtbu, challenges pretty 

to a duperiority 

the duther of Nature Fully which a ſober 
Perſon will hardly de gailtyof; Mountains: to 
dhe; ye may ſeem rough and difagreeable z 
— — will reflect on their ternal 

— own it is a Piece of Work de- 

5 no. leſs than che Body of an 
_— 2 mult; be; farm 
and yet open; or at leaſt not cloſo and denſe 
Matter, that they may admit inte their Cavi- 
ties the: Rains and Water falling from the Sky: 
Nor maſt; the Cæleſtial Store re agree 
but perform a. various and mazy' Courſe, till it 
breaks out again into the open Air, at the Sides 
and Roots of the Hills: Whence it flows. in 
winding Streams to enliven the parched Soil, 
and chear che thirſty Tribes of Animals. 
10 M. Methinks I ſee all this various Contri- 
l yance; wrought in the Ark ce e 
Mountains. rene 2 
| . In this; Caſe, Matho, we ns. not to 
| have a Taſte or, great Beauties, but for li 
| affected Niceties, It is as abſurd to e 
| that the Mountains wrought by Nature's Hand 
ſhauid. have.,the., frnooth;. pitiful Figure of à 
Gerden-Meunt;as to fancy; that a Ship's: Anchor 
muſt bewrought: with the Finery of a Trinket 
in a Toy-Shop. - b N B.1 

M. You have 8 Philm, given me 
a juſt Taſte of the beautiful Variety: of Plains, 
Hills, and Valles ; of which I remember the 


Peer lays, Fit 


— 
-of: Knowledge fer 
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' Univerſe : The Sun, Moon, and Stars, I mean? 
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it et extendi campos, fu bfadere vale 
Fat tegi ſyluas, ichen fur gere montes.. 


It is Tenorance or Inattention only which 
make Men imagine, that the Earth would be 


either more beautiful, or more W if | 


there were no Hills. 

P. The Views of don are too narrow, 
Marbo, when they would paſs a Judgment on 
the great Works of Natdre. For the Weight 
of the large Tracts of Mountains in the ſeveral 
Parts of the Earth muſt exactly balance one 
another, for a Reaſon which poſſibly you may 
diſcover afterwards : And their Height and 
Bigneſs muſt anſwer to the . Plains 1 755 
are to water below. 


XVII M. Since now I preſume I am pret- 
ty well ſatisfied about the Figure of the Earth; 


pray what are we to think concerning the Fi- 


gures of the other remarkable Bodies of the 
P. What do you imagine of their Figure 


from the Appearance they make to the Eye? 


M. If I conſider their A 
and Moon ſeem rather to be 
than ſolidly globular. 

P. It you were to ſee a Wooden Globe fac. 


flat and circular, 


pended at a conſiderable Diſtance, how would 
it «2p; ; flat and plain, or convex and 


en 


M. If 


ce, the dun 


Ch ſanotbeoris Puerilis.". 


. i it be too far removed, the Convexity The, ſecond) | 
of "it — and it ſeems ar Plain and =} 


circular, like a Trencher. 

P. It is ſo; the Gtcatneſs of M Diſtance? 
m; the Convexity imperceptible, and 4 
ſpherical Body appears only like a plain cireu- 
lar Surface. Now fince a ſpherical Body makes 
this Appearance at a great Diſtance, what 
Figure would the Earth appear of to a Specta- 
tor removed from. it to the 8 — * the” 
Moon or: Sun? 

M. For the aue Reaſon it maſt appear 

lain and circular. eln | 

P. It certainly muſt; for the Shadow of it, 
when that falls upon the Moon, is always cir-- 
cular; and the Earth itſelf could have no other 
Appearance at that Diſtance than of a Hat cir- 
cular Body. ? 

M. Explain a lutle, if you pleaſe, _ the 
Shadow of the Earth falls upon the Moon; 
becauſe, if left to myſelf I thall fall 1 into ſome 
wrong Notion about it. ö 

F. There is no Myſtery in that Affair at 
al, i this were the proper Place to ſpeak of 

However, I ſhall tell you thus. much by 
the Way : The Earth caſts always a Shadow on 
that Side which is turned from the Sun, juſt as 
a Ball does upon the oppoſite Wall, if a Candle 
ſbines on the other Side of it. 

M. So far I underſtand; for! it is this Shadow: 
caſt by the Earth, when the Sun is on che op- 
poſite Side, that makes it rer when the 

Vo I. I. E S.tars 


. appear, and the NMaen ſhines with al 
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b Splendor, 
2 You will likewiſe ahve, if we come 
ſpeak of the Syſtem. of the Planets, that the 


Mow, oh, hen fl 4 is directly on _ oppolits 


Earth to the Sun.- 
1 have indeed obſerved it ſo: For the 
new Mogn, is never far from the Sun, but al- 


—_ removes to a greater Diſtance A 


as ſhe draws nearer the full. 
P. It happens ſometimes then, that me mint 


̃ enter into, and paſs. through the Shadow = 


the Earth, when ſhe is faid to be eclipſed. - 
M. I have heard of the Moon s being ec 


1 17d, and ſeem now to underſtand the Cauſe of 


P. In the Eclipſe, as the Moon enters into 
the Shadow of the Earth, it looks as if a black 
Circle were coming over her: For her Sur- 


face appearing plain, the Part of her r 


is always circular. 
M. This is not difficult to W e 


could repreſent the Moon by a Circle of 


White Paper, and the Shadow. by a large Cir- 


cle of black Paper gradually i intercepting. the 


Wey of it. 
P. Lou might: And from this Appearance 


we may again conclude with Certainty that 


; the Frome: of the Earth is ſpherical. - 


MM. Pray ſhew me how you draw that Con- 
cluſion? 


P. Von will ſee it thus. Since the Shadow 
of the Earth, which the Moon paſſes through, 


falls ſometimes from. « one Side of the Earth, 


102 and 


1 Chſenotheborin Puerilis. NAS” (3. 5 
and fometimes from another, and yet ſtill ap- The odd 
pears circular on the Moon's Surface, either as 
ene enters into it, or comes out of it; it is plain 
e tlie Body which caſts this Shadow, muſt be 
© Wl ſpherical. For if in any Poſition of a Body, 
the Shadow it caſts upon an jt, plain 
Surface, be ſtill circular, that — be 
every Way round, or ſpheric ll. 
II. This I eaſily conceive from having 
often diverted myſelf with the Shadows 72 
Things on the Wall: For if the Shadow o 
a Balk and of a flat circular Body, like a Piece 
of Money, fall upon a plain Part, the Shadow 
of the Ball is always round; but if you turn 


the Edge of the circular neat the Light, 


the Shadow becomes a ſtraight Line. But 
how does the Shadow of the Earth fall ſome- 
times from one Side of it, and ſometimes from 
P. You may remember you ſaid before, that 
it is twelve a Clock to ſome Part or other of 
the Earth, all the four and twenty Hours round. 


= Ry (UF OO ET RT :T.O 


A. I did; and that when it is Mid-Day to 
e us, the Sun is but riſing to ſome that are Weſt 
5 of us, and already ſetting to others that are 
e BE Eaſt of us. | | 2 
t P. The Sun therefore is always riſing and 
always ſetting to different Parts of the Earth 
- all the twenty four Hours round? 

M. It is fo, ye. 
* P. The enlightened half of the Earth then, 


, always vecrinz about weſtward, the Shadow 
„ muſt be caſt by different Parts of the Earth's 
* E 2 Sur⸗ 
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The fi 8 Surface. You find it is 10 in the Example you. 
1 mentioned juſt now; for whether you turn the 
Ball round before the Candle, or carry the 

Candle round the Ball ; different Parts of the | 

Ball will be- enlightened, and therefore the 

Shadow formed by Cifferent Parts of its Sur- | . 

fab <7 ) 

-M: The Matter appears tome now extteme- : 
ly plain, Only tell me why the Shadow of 1 
the Earth doth not eclipſe the Stars as Well f 
as the Moon. oh ! 
P. It ends in a Point, before it can reach 
any of the other heavenly Bodies, 7 

M. Pray, how is that? | 

P. You will lead us from our ' Purpoſe, | 
Matho ; however, as you have ſometimes di- 
vetted yourſelf with projecting Shadows on the 
Wall, you will cafily apprehend the Caſee. 

M. Tam glad of having diverted myſelf ſo, if 
that will help me to underſtand theſe Things. 

- P. If the Body, whoſe Shadow is pro ep. 
be bigger than the /uminous Body, the Sha 
grows always larger, the farther it goes. 

M. That I know; having ſeen my oy 
Shadow of a gigantick Size. 

P. If the Sun then were leſs than the 
Earth, its Shadow would. {till grow larger, and 
reach out to an infinite length: Put if, on the 
contrary, the Sun be larger than the Farth, its 
Shadow muſt grow always leſs, and at laſt end 
in a Point. _ 

N. So then! it ſeems the Sumi is Ras than 
our r Earth | ? 1 am glad to have diſcovered that 


x 0 - 


«+; 3 — 
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fo eaſily, and ſhall not trouble you farther with: The ned 


Conferenee* 


my CI on this Head. | . 


VNVIII. P. To return if to the eie of 
is other ctxleſtial Bodies; ſuppoſing the Sun 
and Moon are vaſt ſpherical Bodies, like our 
Earth, (and you have ſeen already the Sun is 
bigger) and that they are placed at a great 
Diſtance from us.; what ſort of a Figure, think 
you, muſt they appear to have, when ſeen 
from hence? 

M. They muſt, by whit you have on | 
me'before, appear flat and round, not ſpherical. 

P. And fince they actually appear flat and 
round, what Figures muſt the Bodies them- 
ſelves really have ? | 

M. A ſpherical Figure, I ſuppoſe : And 
beſides it ſeems ſome way or other unnatural 
to imagine them fat and thin Bodies. 

P. That Fancy would be whimſical enough: 
But what you ſay is confirmed from this Con- 
ſideration, that ſome of the cœleſtial Bodies 
(and among theſe the Sun himſelf) are con- 
ſtantly turning round on their Axis, (as it is 
called) and fo ſhew ſucceſſively all their diffe- 
rent Sides to us; and ſince. in every Poſition 
they appear round, their Figure cannot be 
other than ſpherical.” | 

M. That Circumſtance, indeed, puts the 
Thing out of Doubt : For if the Sun were a 
flat thin Body, - upon turning his edge to us, 
he would appear (like the circular Body we | 
jolt now ſpoke of) a long bright Line; which 

2 E 3 would 
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2 "ſecond Sr pe an odd ſort of a Figure for the gu 


ut leaving the Sun and Moon, of what! i- 
gure are the other celeſtial Bodies? 
P. Some of theſe too, I have told you, are 
diſcovered to turn round on their own Axis, 
and ſtill appear circular. 


"M Theſe therefore are urge qa, 1 up- 


P. They certainly are. 


M. What is the Reaſon then, that none of | 


them appear fo large as the Sun and Moon? 
P. You know, Matho, a Heuſe * or 
even Miles diffance could hard] ly be ſeen ; Or, af 


Cod Hove 


Good: However, I DIEM now that 


the Sun is larger than a Houſe. 
P. But tell me, if the Sun were ſtill remov- 


ed 0 a gre cater Diſtance from us, or (Which 
xt 


comes to the ſame Thing) we carried to a 
greater Diſtance from him; how would he 
55755 from this Change of Diſtance? 
M. He would ſtill appear leſs and leſs. 
P. And if he were thus removed witha 
end, what would follow? 
M. He would, in Time, appear only like 
one of the biggeſt Stars, and afterward. like one 
of the ſmaller: And certainly, if he remo 
without end, we ſhould at laſt loſe Sg of 
him alto pether, | 
P. It is ſo; ſmall Bodies, by increaſi 2 
88 


went Diſtance, ſoon . 5 and DG lar 
muſt do fo too at laſt, 


bh U . © 
nM Bu: 
. 
* a —— 


Coſmotheoria' Parts.” | 


A Candle is ſeen at a great Diſtance in the 
Nighttime,” while a larger Body, though in 
the ſtrongeſt Sun-ſhine, cannot ſeen near 
ſo far by Day. 

PH. Your Obſervation is e y juſt: Bo- 
dies that are ſeen by their own Light) pierce far, 
while Bodies that are diſcerned only by the 
Light of another, ſtrike the Eye leſs forcibly. 
And! it is quite inconceivable, at What immenſe 
Diſtances ſome of the ſhining Bodies in the Sky 
are placed from us. Which Things it wel 
hereafter be of great Uſe to you to remember. 

M. When there is Occaſion, I ſhall WY 
call them to Mind. 78.9118 

P. As to the other Part of your Obſerva= 
tion, it is a very neceſſary Condition of ſeeing 
a lucid Body at the 1 Diſtance, that no 
Light ſtrike the Eye but it's own. All the 
Stars, you ſee, diſa appear by Day; and the 
lefler are not eaſily ſeen when the Moon ſhines 
bright. And if there were an intenſe Dark- 
neſs, Stars that now eſcape the quickeſt Eye 
would be diſcerned. 

NM. In looking up to the Heavens in a ſtarry 
Evening, Philon, 1 have often admired with 
myſelf, the Immenſity of that Space, and fa» 
tigued my Imagination, to find. out if it had 


any Limits; and what you faid juſt now of the 


Sun's being removed without End brings it to 
my Mind again: Pray could a Body move: on 


end ? 
E 4 P. Why 


Mo Burl think 1 have obſerved: A Difference 1 The: Teconl 
in this Cats herween ſhining and dork Bodies: Cons = 


Thb ferond 
Conference. 


ys, 
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P. Why not? ? as well as the Earth be freteb- 
ed out endleſsly. in Breadth? 


M. That was only an inconſiſtent Notion L 
mine: But could a Body moye ſtraight forward 


for ever, Without finding any Thing to ſtop i it;. 
P. Nothing N wy it, unleſs it A 


another Body. 


M. And could it move on thus 15 any Side? 


P. To any Side, to which you can iuppoſe 
it to move at all. 


M. This is extremely ſurpriſing! Pray is 
there nothing in all this 27 inite Room or Space? 
F, HF be nothing 1 in, it, then nothing 
would be infinite, while ſomething \ is but finite. 


M. You ſpeak too conciſely ; pray direct 
me how to think in this Caſe. 


P. Its too ſoon for you to enter on this 


S Ipeculation, . 


© M, Remember your own Words, Philon. 
n= Ib Plain and ſimple Truth is to be laid open 


15 JOurg Perſons, as ſoon as they begin to turn 


their Thoughts to any Subject. — 


P. You puſh me unaccountably, Matho ! 


However, as you have ſtarted that Thought, 
which naturally leads young Minds to their firſt 


Notion of Infinite; all that is neceſſary for 


you to. know at this Age is, that ſome poſitive 


Thing, ſome Being, muſt be infinite: For that 
Emptineſs, or Void, or pure Nothing, ſhould 


be infinite, is both abſurd and impious. 
M. But may not Matter be infinite? 
P. What is Matter abſtracted from the 


Principle of Attraction we e poke of before? | 


M. I 


| Coſmotheoria Paerilis. 
M. I owned to you then, 1 net 


Notion of it, without that Principle : A that — 


remains, abitracting from that, is ſome Lage 
giſb dead Thing. 

P. How DET it Grand, to * infait 
| Deadneſs, inf infinite Inactivity? 

M. As ill, I think, as infinite Kane., in- 
finite Nothing. | 

P. If then Matter, informed by this Princi- 
ple, were infinite, that would neceſſarily ſug- 
geſt to us @ prior, and nobler Infinite than 
Matter; ſince you have already perceived, from 
ſome good Reaſons, that Attraction is the 
Power of an immaterial Cauſe. And though 
any Man could have a Notion of Matter with- 
out that Principle, whereby it can only become 
a ſolid Subſtance, ſuch a Thing infinite could 
only be infinite Inactivity, infinite Want of 
Power. But for other Reaſons Matter cannot 
be infinite, And at any Rate to ſuppoſe it 
ſuch, is either ſuppoſing a Contradiction, or 
allowing a prior and nobler Infinite. 

M. I have even ſome Notion of this, fo far 
as it depends on what you ſhewed me before; ; 
and I'm ſure it is better to have heard it, 
than to be left to the Uncertainty of my own 
Thoughts. But ſince ſome pſitive Being mult 
be infinite, may we not enquire into the 
Nature of that nobler, prior Infinite? 

P. O! by all Means; let it be the Buſineſs 
of your Life: But if you have a Notion how 
brd infinite Deadneſs, infinite Inactivity is, 
ondcay our to get a Notion of Infinity of Power, 


Hf 
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ihe, der Infinity F Life, Infinity of Knowhdge > For 
EE What is infinite muſt be infinite e 


in all Per fectiun. S 
M. J perceive, if I ſhould fay abe Dead. 
| neſs, or infinite Weakneſs, that would” render 
Life or Power impoſlible ; becauſe there could 
de no Room for the Perfection, if the aye 
Feftion were infinite. 
P. Cheriſh this Notion, Matho; Infinity 
itſelf is the greateſt Perfection, and moſt Peo- 
e are not aware of the Abſurdity of joining 
to mere Negations. I have now 15 8 8 
leſt to add on the Subject. 


XIX. M. Will you give me bee then to 
* — a Thought to you concerning the 2 
Jeet we were upon before? 
P. 1 ſhall liſten to it with great Pleaſure. 
M. When I conſider this ſpherical Figure 
of the'coeleſtial Bodies, and how unnatural it 
is that any of them ſhould have been bin and 
; and 'when I reflect on that Attraction 
which obtains through the whole Bulk of the 
Earth, which naturally produces a Roundneſs 
of Figure in any Maſs of Matter; I. begin to 
think that this Property of Attraction is no leſs 
8 in the Bodies above, than in our Globe. 
P. The Thoughts are very naturally join- 
ed together, Matbo; and no leſs ſolid than 
ingenious : For do ab Mill . your 
own. Obſervation? . 
M. What? | 
1 That under hi Attrattion 10 Bach em 
have 


Coſimot beoria Puerilis. 359 
hove been weighty, ar have bad any Degree of Bre 


Firmneſs and Solidity; ; nay, nur 9 been — 
for any _ Purpoſe in Nature ? 
M. 1 


P. And you ſtill allow that this Attraftion 
is not the Wirk of Matter itſelf ? 

M. That I am more and more perſuaded of: : 
For how could a Particle act at a Diſtance? 
Nothing can act but where it is. Or how could 
it act ten thouſand different Ways at once? 

P. Matter could not then be ſod Subſtance, 


or adhere one Particle of i It to — with= 
out Attraction? | 


M. It could not. | 

P. We muſt allow Attraction therefore in 
thoſe Bodies, as they are ſolid Amy 0 ab- 
ſtracting from their Figure? 

M. I ſee it plainly; we muſt. And not ly 
there, but every where elſe. This Conſideration 
makes the Attraction of Coheſion univerſal. * 
P. And then as to Gravitation; the Parti- 
cles of Matter in thoſe Bodies could not have 
fallen into this ſpherical Figure of themſelves; 
fince Metion, Change of Place, and falling 
downward (that is towards a Center) all pro 
cced from this Attraction. 

M. All this is till freſh in my Mind, ot 
]. diſcover. now the Truth of that which I 
thought at firſt was 'only a probable Conjee- 
ture. Without —— the Particles could 
never have com: into this ſpherical Figure; 
unleſs we ſhould ſuppoſe oy ſome unknown- 

Being had at td ben in this round 
Form. P. That 


* 
* 
* 
F — 


The ſecon® P. That muſt have been a painful and te- 
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dious Taſk, Maths; but even this extravagant 
Suppoſition is inſufficient, fince the leaſt Force. 
might have diſordered them again: For At- 
traction is as neceſſary to preſerve a ſpherical 

Figure, as to form it at firſt. Nan 

M. I have ſome Conception of what you 
ſay; but explain it to me a little, if you pleaſe. 
P. Body could not have Weight if it were 


a not attracted. 5 


M. Surely not, ſince Weight is only the 


Force of this Attraction acting conſtantly. 


P. Water could not tend to the lower 
Ground if it had no Weight, nor change the 
Figure it ſhould at any Time be put into. 
- M, That is undeniable. 

P. You might build Water then, or rather 
lay it in the Form of a Wall, a Houſe, a Pyra- 
mid, any Thing you pleaſe to imagine; it could 
not move from the Place in which you laid it. 

M. The Thought is ſurprizing; and yet 
there is no denying the Conſequence! I ſee 
Water could not be Water without this At- 
traction: I could mould it into any Figure: 
Nay, I cauld lay a Quantity of it as high as 1 
could reach over my Head, and it would re- 
main there. This is all Wonder! What ſhould 
we drink! I thought Water had been ne- 
ceſſarily Water. en 25 ms 
P. All the Water in the Sea therefore, or 
all the Matter in the Earth, might be laid in 
the Form of a flat thin Body, or diſpoſed of 
in a huge Length, or in many other Ways 
l A gt —_ 
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that. Artraitian is as — to — — a 
ſpherical Figure in the great Bodies of the Uni- 
verſe, as to bring them into it at firſt. I am 
overjoyed to find this Attraction as univerſal as 
it is wonderful. It is ſalutary to us ſo many 
Ways; and a Kind of Preſervative, I Shigk,” 1 
to the whole Frame of Nature. 


P. You will. I, hope have greater Reaſon to to 
4 fo hereafter, bac 


XX. . = fince the Earth is -bonnded 
every Way, and of a; ſpherical. Figure, is it 
known ho large the.Globe of the Earth js? 

P. This is known pretty exactly; but if you 
would be informed of any Thing ahqut it's 
Magnitude, you muſt. firſt underſtand the 
Names and Poſitions of fome Circles, that are 
imagined to be on it's Surface, and are paint- 
ed on this artificial. Globe; becauſe it is by the 
Help of theſe they have — the Eartl. 
N. Pray make me acquainted with them. 

I have often admired theſe Lines, en 
knowing any thing_of. their Uſe. [4 

P. Theſe two Points are called the Poles of 
the Earth; this here rajſed above the ae f 
Frame is called the 4; «tick, or North Pole; 
points to. the Pole of the. Heaven ſeen by us. 
The other ſunk below is called the Antarctic, 
or South Pole; it points to the oppoſite Part 
of the Heavens, which we in this Part of the 


50 never ſee. M. Lou 
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Sa., M. You named theſe Poles before, Ire. 

wember, and ſpoke of the Pole Star : But 
why are-they called Poles? 

P. Becauſe they are it were the Hinges | 
on which the Earth, according to ſome, or the 
Heavens, according to others, turn round in' 
- four Hours. | 

M. This Engh/b Name ſuggeſts to me cheir 
Us, becauſe: any Thing may be'turn'd on ws 


1 F. You will obſerve then that the Poles 
themſelves do not turn round. - 
AM. $0 I perceive by turning round the Globe. 
P. The Line which joins the two Poles is 
called the Axis of the Earth. 
M. I know very well what an Axis means, | 
and: what the Uſe of it is. | 
P. This Circle equally diſtant from both. 
| Poles is called the Equator. 
M. The Reaſon of it's Name is obvious. 
P. All theſe Circles which you ſee cut the 
Equator, and meet at the Poles, are called 
Menue. 0 5 
M. Why are they called Meridians? | 
P. The Word you know ſignifies ſome- 
thing. belonging to the Mid-Day. Now when 
the Sun comes to our Meridian, for Inſtance, 
he makes it Mid-Day, or Noon, to us; being f 
equally diſtant from Eaſt and Weſt. 
M. I conceive it; and when he goes farther 
Weſt he makes - twelve a Clock to another 
Nlace, and ſo on quite round: And ſince, as 
we have id b re; it muſt be „ a 


e 


-CifſmotheoriaPuirilis.' 


and- Hours, there are 
for every Place muſt have it's own r Meridian, 
vrhich has twelve a Clock at a different Time. 

P. This Readineſs of yours, Matho, faves 
me a great many Words, which 1 could be 
forced to uſe with ſome of your Age. 
We may conſider the other Circles on the 
Globe hereafter, if there be Occaſion: But 
you muſt know that every Circle is divided 
into three hundred and fixty equal Parts, 
which are called Degrees. © 

M. T-obſerve indeed the Fiquator « on this 
larger Globe ſo divided, as alſo the great brazen q 
Circle divided into: 4 Nineties. | 

P. You muſt likewiſe know that the Point | 
of the Heavens juſt over the Pole of the Earth | 

doth not ſeem to move. 

M. Becauſe, I ſuppoſe, the whole Heavens 
ſeem to turn round on that Point. 

P. And therefore they ſeem to turn round 
the Pole-Star, though a little diſtant from it. 
And this you may eaſily obſerve yourſelf in 
the Heavens any Evening: For you will ſer 
all the Stars change Place with refoect to you, 
except the Pole-Star, which {till keeps at the 
ſame Height above you. 

M. 1 have obſerved the reſt to move weſt⸗ 


Cock to all Places round the Globe in four ge 


ward; but know -not the Pole-Star, which 1 ; 


beg you would ſhew me ſome Eyeni ing. 
* P. I will whenever you pleaſe. Laſtly, you 
may-obſerve almoſt the ſame Circles on this 
_ Globe, which is called the Cœigſtial: 
2 | For 
3 


* 
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Th Cr "I they ſuppoſe the Convex Surface of the 


Earth, and the Concave Surface of the Heaven 
to be divided nearly the ſame Way. 


XXI Now, Matho, if any Perſon ſhould 
9⁰ round the Earth on one of theſe Meridians; ˖ 
that is, if he ſhould go over the whole three 
hundred and ſixty Degrees of this Circle, muſt 
he not. diſcover, the — 25 Concavity of the 
Heaven by Degrees? 

M. He muſt, by going round the whole | 
Earth from South to Nerth. , 

NP. That is, would he not diſcover all the 
360 Degrees of the celeſtial Meridian, which 
is over the terreſtrial, one Degree after another? 

M. He. certainly. would. This is eaſily 
conceived from what you ſaid before, when 
you ſhewed me that the Earth was ſpherical 1 
from South to North; as well as from Eaſt 
to Weſt : For if a Man ſhould go one Degree 
forward to the North on the * Meri- 
dian, one Degree of the cœleſtial Meridian 
muſt ſeem to riſe above the Earth before his 
Eyes; and a Degree of it likewiſe muſt ſeem 
to fall below the Earth behind him; and ſo 
on; a new Degree would ſeem to riſe before, 
and another to ſet behind him, through all 
the three hundred and fixty Degrees. This 
is the ſame Caſe with the Aut and the wooden 
Bowl. | 

P. You make the Application juſtly enough. - 
But from the different Elevation of the Pole, 
or. of ſome other Star, Mathematicians know | 


very 
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very well when they have gone over a Degree be {cond 
of the terreſtrial Meridian, or one three hundred wy 
and fixtieth Part of the whole Circuit of the 
Earth. And different Perſons have carefully 
meaſured, both here in England and in France, 
how much this three hundred and fixtieth 
Part of the Earth's Circuit comes to, their ſe- 
veral Calculations agreeing to a very Trifle, 
Thus, the Figure of it being ſpherical, they 
have diſcovered how much the whole Circuit 
of it is, and given in common Meaſure the 
greateſt Thickneſs of it, or the Length of a Line 
from the one Side to the other, which is called 
the Diameter of the Earth. 

M. Pray how long may this Diameter be? 

P. It is little leſs than eight thouſand Miles. 

M. So far, therefore, are we diſtant from the 
Antipodes. 

P; We are. 

M. This is a prodigious Maſs to be ſuſpend- 
ed in the empty Ather ! 

P. Does it yet ſeem wonderful to you, that 
the Earth ſhould be ſuſpended in the empty 

Ether? 

M. No; you have corrected my Notions 
concerning that; but I fall inadvertently into 
the common Ways of ſpeaking. The mutual 

Attraction of the Parts makes the whole Weight 
of the Globe tend inwardly to its own Cen- 
ter: So that it is of no Conſequence, whether 
the Body be ſmall or great, provided this At- 
traction be directed to nothing from without. 
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Thi ſecond P. Jo be- ſuſpended therefore is an improper 
2 Expreſſion, and ſerves only to miſlead our 
Thoughts, as if Body tended naturally, and of 
itſelf, to one Side more than to another. It 
is more juſt to ſay, Bodies are placed in the am- 
bient Space, than that they are ſuſpended in it. 
M. You told me before, I remember, That 
toward the Earth was downward, and toward 
the Heaven upward, on whatever Part of this 
Globe we ſtand. 
P. I did. 
M. And that the Center of the Earth was 
the loweft Point of all, with reſpect to us. 
r 
M. I perceive from what we have ſaid juſt 
now then, that it muſt be ſo on any other 
great Body of the Univerſe. Towards its 
Center is always downward, and its Center muſt 
be the oy Point, with reſpe& to the Weight 
'of any Body placed on it. | 
H. There is all the Parity of Reaſon for this, 
there can be for any Thing. 
MM. This diſcovers to me the Foundation of 
my firſt Prejudice : For I thought there was 
an uni ver ſal downward (if I may fay fo) with 
reſpect to the whole Infinity of Space, and an 
uni ver ſal upward, that were unchangeable : Or 
-that all Bodies naturally tended one Way. 
"Whereas I now find that downward and up- 
*eard change, both with reſpect to the oppo- 
ſite Sides of the ſame great Body, and with 
reſpect to the different great Bodies of the 
P. You 


Vaiverſe, 


* 
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r P. You are right. Downward is only a Jie, fend _ 
relative Term with reſpect to the Center of © — 
any of thoſe great Bodies: For when a Ship 
fails round the Earth, it would be ridiculous to 
think that your univerſal downward turned up- 
ward, that is, the contrary Way, when ſhe 
f came to the oppoſite: Side of the Globe; or 
that downward and upward rolled round the 
's whole Earth, and the whole Heavens too, as 
the Ship advanced on in her Courſe. 
- T hat would be a monſtrous Fancy in- 
$ deed, 
P. That you may perceive the Abſurdity of 
it more clearly, let us, if you pleaſe, ſuppoſe, 
that there was a Time when there was no 
Body at all in the infinite Space; and then try 
if you can imagine a downward or an upward 
in theſe Circumſtances. 
M. I find I cannot. —dawn, — towards 
what? Or 2p. towards what? No; down 
; and up are vaniſhed no W. 
P. Down and uþ are not abſolute then? 
f A. Moſt: certainly they are not. 
$ P. Suppoſe again that only one Body exiſted 


1 oa nn 
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in Nature, as the Earth, or the Sun; will 4pward 
and downward begin to appear in that Caſe ? 
M. Not an am verſal downward and upward 
more than before: There will only be 4 
- downward with to the Center of this 
Body, and zpward from it. 
| P. Imagine there were two ſuch Bodies in 
the immenſe Space: Will theſe give Riſe to 5 
abſolute dumard and upward? | 
| ©. | F 2 | M. No, 
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an No, though we ſhould ſuppoſe ever fo 
| \Theſe are nothing in themſelves, only* 
— 1 — Denominations. 

P. It is ſo; they are nothing really and it 
is ſtrange that the Generality of Men ſhould 
give them a Reality in their own Notions, If 
they were real, they would occupy or belong 
to the whole Immenſity of Space, and be an- 


tecedent to the Exiſtence of BY Hence 


then tell me, Do Bodies tend naturally and of 
themſelves to any one Side more than another? 
MM. They do not: Here was the Prejudice 
I laboured under, I now ſee to the Bottom of it. 

P. Can Gravity therefore, or Weight, or 
tending to any Place, or Marion of any Kind, 

Wer to the Nature of Body or Matter ? 


M. I perceive, dear Philon, from this "ATE 


Hin and convincing Argument they cannot z 
and that all theſe (Motion, Weight, Tendency ) 
are the immediate Impreſſions of that IMMA- 
TERIAL CAusk, with which you have not yet 
been pleaſed to acquaint me. But it gives me 
eat Satisfaction to have come at this different 
iew of ſuch an agreeable 'Truth. And if this 
remains a general Prejudice even among Men, 
how eaſy were it to throw the childiſh Notion 
of an abſolute dowmoard and upward out of their 
Minds? It likewiſe gives me Pleaſure to think 
how acceptable the Diſcovery of this Truth 
will be to my Companions. For I will en- 
deavour to communicate all theſe Things to 


them, and try to deal with their N as 
you have done with mine. 


8 
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P. Your Deſign proceeds from a right Diſ- 
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poſition, Matho : There is not a more gene- 


rous and rational Pleaſure than that of com- 
municating Knowledge and Truth to another 
rational Being : Nor can any Method be more 
effectual to rivet theſe Things deep in your 
own Mind, than by caſting about to find 
out the beſt Way to make others conceive 


them, ——— | 

M. As to the Method of meaſuring the 
Earth, I have a Notion of it in general : The 
hardeſt Things muſt have a Beginning, and 
become familiar by Degrees : Pray go on 
therefore as you begun, to tell me Things as 


they really are: Though they may be above 


my Reach, ſomething will ſtill ſtick with me. 


Wherefore, 


XXII. Pray inform me how far the Moon 
1s diſtant from us ? 
P. Have you any Thoughts of making a 
Trip thither ? 
NM. I wiſh the Thing were practicable. 
P. The Length of the Journey, I am afraid, 
would diſcourage you. 
M. How far may it be? | 
P. After we know the Length of the Earth's 
Semidiameter, and the Angle which that ſub- 
tends at the Moon, by two Lines drawn from 
its Extremities to her Center, it appears that 
her Diſtance from us is about 60 of theſe Semi- 
diameters, or nearly 240000 Miles. 
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The ſecond . That is indeed a Journey not to be made 


Conference, 


— — 


in the Space of one Night: And in the Day- 
Time there is ſcarce any finding one's Way, 


which is ſomewhat ſingular. But how large 


a Body may the Moon be, if compared with 
our Earth ? | 
P. The Diameter of the Earth is near four 
Times longer than the Diameter of the Moon; 
which, (among other Methods) is known from 
the Breadth of the Earth's Shadow, where the 
Moon paſſes through it. Lakes 5 
M. That is to ſay, three or four Moons 
might be contained in it at one another's Sides. 
P. You are right. Whence the Face of 
our Earth would appear about fifteen times 
bigger to a Spectator at the Moon, than the 


Face or Diſe of the Moon (as it is called) 
appears to us here. 


M. How can it appear fifteen Times big- 
ger ? It ſhould only appear, I think, three or 
ur Times bigger. | | 
P. You will naturally imagine ſo, Matho, 
till you are better ſkilled in theſe Matters. But 
here is a Figure of the' very Thing we are 
ſpeaking of. This larger Circle, which repre- 


ſents the Breadth of the Earth's Shadow where 
the Moon paſſes through it, contains the leſſer 


you ſee, which repreſents the Moon more than 


three Times; yet the firſt is much more than 
three Times the laſt. | 


M. I find I was quite miſtaken ; yet I 
might caſily have rectified myſelf, by ima- 
gining the Figures drawn, 


P, This 


| Sp oe. | 
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P. This will ſurprize you more; if a Body The n 
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like a Dye hath its Side twice as long as 


another of the ſame Sort, it will be equal to 
eight Times that other : Which may be ſeen 
by cutting any ſoft Body into ſuch Shapes. 
M. I have almoſt a Notion how a Piece of 


Apple, or Turnep, might be ſo cut, as to make 


eight ſuch ſmall Dice out of a larger one. 
Pe. I preſume you are not altogether a No- 
vice at this Work. | 

M. Not quite; if this were as helpful as 
projecting Shadows on the Wall. 

P. It is at leaſt as helpful. The Imagination 
is beſt informed from the Eyes: However, 
as it 1s neceſſary you ſhould underſtand how 
this is in general; if you will come here at any 
of your leiſure Hours, we will amuſe ourſelves 
a little with drauing and cutting Figures. The 
Thing will eaſily become plain that Way, as 

well as by Numbers. 
M. I will not fail. But pray do me the 
Favour to inform me next, how far the Sun 
may be diſtant from us? | 

P. I have told you juſt now, Maths, that 
we find the Diſtance of the Moon, by the 


Help of the Semidiameter of the Earth, the 
Length of which we know : But the Diſtance - 


of the Sun is fo vaſtly great, that the Earth's 
Semidiameter hardly bears any Proportion to 
it. For thoſe, who tell us there is a certain Pro- 
portion between them, are far from being 
agreed what it is. Some ſay the Earth's Semi- 
diameter is about the 1 5000 Part of the Sun's 
F 4 _ Diſtance ; 
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Duende Diſtance; others, that it is only a  20000th 
part of it: But others affirm that it is conſi- 
derably leſs than the 30000th Part of it. 

M. This indeed is equal to ſaying nothing. 

P. According to this laſt Opinion, the 
Diſtance of the Moon from the Earth is not 
the ;ooth Part of the Sun's Diſtance from it. 

I. Strange ! How prodigious muſt the 
Sun's Velocity be then! $3 

P. What Velocity ? 

M. That whereby he makes a a 
round the Earth in twenty four Hours. The 
Moon, though ſo much nearer us, requires ſtill 
ſomewhat longer Time. 

P. Cynthia, you know, a delicate Virgin, 
cannot be ſuppoſed to keep up with her brother 
Phebus. 


M. I do not want to hear the Poets, but 
the Philoſophers. 

P. Or perhaps it is the Law of theſe Mo- 
tions, that the moſt diſtant Bodies ſhould per- 
form their Revolutions round. the Earth in the 
ſhorteſt Time. | 

M. It is excuſable in me, Philon, to be hi- 
therto ignorant of the Laws of theſe Motions ; 
therefore pray inform me what prodigious 
Force drives the Sun round the Earth every 
Day, though removed to ſuch an immenſe 
Diſtance from it? 
P. You might alſo aſk me, Matho, what 
Force (yet more prodigious) drives round all 
the other cœleſtial Bodies; the Stars which are 
without e aa and the ſtarry Frame of 


Heaven 
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Heaven itſelf. Theſe arg placed at a much Tix {ont 
greater Diſtance than the Sun, and perform . 
their Courſe ſomewhat ſooner: So that, as 1 N 
ſäaid, the moſt diſtant, at this Rate, muſt finiſh 

their diurnal Revolution in the ſhorteſt Time. 19 

M. That is, indeed, what I ſhould have | 
aſked : The Difficulty, I fee, is vaſtly increa- | 
ſed!——Well, this only heightens my Curio- 
ſity and Deſire the more: Unravel therefore 
theſe Wonders, and tell me whence the Mighty 
Force proceeds, which thus whirls round the 
whole Frame of Nature in the Space of one 
Day ? | 


XXIII. P. I could eaſily ſhew you ſuch a 
Trifle as this, if you would explain to me by 
what Force this Chamber we-are in, and even 
the whole Houſe itſelf, whirls round this little 
Globe I have in my Hand, with ſuch Rapi- 
dity every Moment. | 

M. Why do you put me off, Philon, in 
this joking Way, which is nothing to the Pur- 
poſe ? The Chamber does not wheel round 
that little Globe, but you twirl the Globe a- 
bout with your Fingers, while the Room and 
whole Houſe remain immoveable. 

P. If it be fo here, Matho, 1 am afraid you 
will find it fo in the other Caſe: For conſider, 
this little Spot you ſee here is our Iſland of 
Great Britain; and let the Window there re- 
preſent the Sun. Now Britain being in this 
Poſition, or directly oppoſite to the Sun, we 
have Mid-Day ; but as the Iſland moves thus 

| to 
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to the Eaſt, che Sun ſeems to decline towards 
ce Weſt; and afterwards to ſet beyond the 


Mountains, as it loſes Sight of him, The 
Motion thus continuing all Night, when Bri- 
tain hath got through the Shadow of the Earth, 
and begins to turn about again to the Rays of 
the Sun in the Eaſt, he ſeems to be riſing in 
that Quarter, and gradually to mount up the 
Sky, as this Spot turns toward him; till it is 
again directly oppoſed to him, and the diurnal 
Revolution finiſhed. Now, Matho, is what 
paſſes in the Heavens different from this Re- 
preſentation of the Matter which I have given 
ou? 

M. Softly, Philin! the two Caſes are quite 
different, I ſee plainly the Heavens carried 
from Eaſt to Weſt, while the Earth ſtands 
ſtill: But here, on the contrary, the Chamber 
and Window have no Motion, only you turn 
this little Sphere in your Hand. 

P. Certainly, Matho, you do not perceive 


the Heavens to move more than the Earth; 


nor the Earth to reſt more than the Heavens: 
Only after ſome Time you ſee that the Part 


of the Earth, where you are, hath changed 


its Situation with reſpect to the heavenly Bo- 
dies, Wherefore your Senſe doth not ſhew 
you either the Motion of the Heavens, or the 
| Reft of the Earth, which you ſtand upon. 
And did not you yourſelf, at our firſt Meeting, 
lay, You wondered how the Sun moves over ſo 


large a Space every Day, and ſeems not to 
fiir out of the Place? Jt J MY 
M. To 


5 
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M. To own the Truth, I find now, I do Su 
not ſee the Motion of the Sun or Heavens, 
but znfer from my having changed Situation 
with reſpect to them, that they move and the 
Earth ſtands ſtill. 

P. If this be all, would it not be as agree- 
able to Reaſon to infer from this Change of 
Situation, between the Parts of the Earth and 
the heavenly Bodies, that the Earth moves, 
and the Heavens ſtand till ? 

M. 1 begin to be ſtaggered. 

P. Where the Informations of our Senſes 
are doubtful, we ought to conſider the Rea- 
ſons of T hings, and determine according to 
them, leaving the Informations of Senſe quite 
out of the Caſe, | 

M. That is but reaſonable, if once we 
were certain that the Informations of Senſe 
were doubtful in this Point. 

P. We will therefore examine the Point 
more narrowly, 


XXIV. Wherefore let us ſuppoſe that the 
Earth really moves round on its own Axis from 
Weſt to Eaſt, and that in the ſame Time in 
which the Heavens ſeem to be carried round 
from Eaſt to Weſt: And then tell me what 
Changes would ppen from this real Motion 
of the Earth, according to the Information of 
your Senſe ? 

M. I cannot indeed be poſitive. 

P. Conſider if theſe are the Changes which 
would happen. The Parts of the Heavens 

towards 


The ſecond towards the Baſt would come 
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in Sight one 
after another, while like Parts on the Ve 
would go out of Sight in the ſame Manner: 
Or on the Eaſt ſome Parts of the Heavens 
would always be riſing, and on the eſt others 
always be ſetting; the middle Parts moving 
gradually to the ſame Hand. And in four 
and twenty Hours the whole Heavens would 
thus ſeem to riſe and ſet. Are not theſe the 
Appearances we ſhould obſerve on this Sup- 
poſition ? | 
M. They are fo in Truth. For I perceive 
now from what is ſaid before, it is the ſame: 
Thing as if, the Earth ſtanding ſtill, a Man 
were carried with the like Velocity from Weſt 
to Eaſt, who muſt ſee the Heavens and Stars 
thus to riſe up before, and fink down behind 
him, as you ſhewed me when ſpeaking of the 
Method of meaſuring the Earth. I plainly 
ſee that the Earth's carrying the Man from 
Weſt to Eaſt, or the Man's moving over the 
(immoveable) Earth, with the ſame Velocity, 
and to the fame Hand, could not alter the 
Appearances of the heavenly Bodies ſeeming 
to riſe as he advanced to the one Side, and ſet 
as he retired from the other. | 
P. You will eaſily perceive, Matho, ſince 
the Motion of the Earth on its Axis muſt be 
equable and ſmooth, without Succuſſion or 
Jolts ; and ſince we ſee ſuch a large Portion 
of its Surface round us, the Parts of which are 
all relatively at Reſt: among themſelves, and 
with reſpe& to us, who muſt be carried along 
GL with 
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with them: I fay you will eaſily perceive from The aan 
thence, that we could be ſenſible of its Mo- 


tion no otherwiſe than by obſerving the Ho- 
rizon (as it is called) where the Earth ſeems 
contiguous with other Objects; for all the 
Changes produced by its Motion muſt * 
there. 

M. 1 apprehend fectly what ou ſa 
and ſee — Truth of 1 E A blind Man for 
not be ſenſible of his being carried along in a 
Coach, or any other Way, unleſs it were by 
the Succuſſions or Jolting; nor a Man with 
his Eyes open, unleſs he perceived himſelf to 
draw nearer to ſome Objects, or leave others 
farther behind him: Neither of which Cir- 
cumſtances can be in the Motion of the whole 
Earth, | 

P. Moreover, that the Sun or Stars ſeem to 

riſe higher and higher above us, ought to create 
no Prejudice in our Minds againſt the Earth's 
moving, and their ſtanding ſtill; for ſince 
over - our Heads is always upward to us, they 
will ſeem to riſe higher in the Heavens as we 
are turned more toward them. 
M. This is eafily conceived ; for while the 
Sun is higheſt to us at Noon, he ſeems to be 
mounting up from the Eaſt to thoſe that are 
Weſt of us, and low ſunk in the Weſt to thoſe 
who are Eaft of us, — 

P. Well, are not the Changes I — 


thoſe which would appear, if the Earth moved, 
and the Heavens ſtood till ? 


N. The are, 
"4 | P. Are 
5 | 


— 


MATH O: or, The 


The ſecond P. Are they not the fame too with the 
KW Changes that really appear ? 


M. They are. 
P. Could any one then on this denn 
a that the Heavens moved? . 
MM. If he did, he would conclude very falſely. 

P. But ſince the Changes really happen 
now, which would happen from the Motion 
of the Earth, can a Man fairly infer from 
them that the Earth ſtands ſtill? 

M. Since you have ſhewed me ſo convin- 
eingly that the Changes, which I ſuppoſed 
would happen if the Earth ſtood ſtill, are pre- 
ciſely thoſe that muſt happen if it moves, I 
am ready to give up, the Queſtion. 

P. Let us go a ſtep > if you pleaſe, 
and fu ppoſe that the. Earth — ſo ſwiftly 
round its Axis, that our Iſland would return 
to the Sun (by Suppoſition immoveable) every 
Quarter of an Hour; in that Cafe what Mo- 
tions do you think ſhould we perceive ? 

M. We could then no more perceive the 
Motion of the Earth than at preſent: But the 
Sun and Stars would ſeem to roll over our 
Heads with the Swiſtneſs of a Bird flying: 
And the Stars near the Horizon (where the 
Motion muſt be chiefly perceived) would ap- 
pear to run along the Tops of the Hills with 
ſurprizing Celerity. In which Caſe indeed 
even our Senfes would feem to inform us of 
the Motion of the heavenly Bodies. 


P. But would they inform us truly? 
M. Nay, 
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M. Nay, their Information then muſt be d 
the greateſt Fallacy. 

P. ” Our Senſes inform us, Maths, that the 
Moon moves to the North with the ſame Ce- 
lerity that the Clouds below her fly towards 
the South: They inform us that the Trees, 
Houſes, and other Objects on the Shore, draw 
back from the Ship in, which we are, while 
ſhe goes out of the Harbour. 

M. Enough, Philon, I give up the Point. 
I am ſatisfied our Senſes can in no Caſe prove 
to us the Motion of the Heavens; and that 
we are to be determined by Reaſon, and not 
the dubious Appearances from Senſe. 


XXV. But what Reaſon can be given why the 
Earth ſhould move rather than the Heavens? 


P. The Earth perhaps is rooted in ene 
immoveable Baſis. 


MM. I do not pretend that hinders it. 
P. And what Reaſon then, Maths, can not 


be given, why one /ingle Body, and that. one of 
the ſmalleſt, ſhould not revolve on its own 


Axis in the Space of twenty four Hours, ra- 
ther than that all the World, infinitely larger 
in Bulk, ſhould be carried round in the ſame 
Time with inconceivable Rapidity, as being 
placed at an immenſe Diſtance from it: And 
all this to no other Purpoſe than to brin 
bout the Viciſitude of Light and Darkeſt to to 
this one little Body ? 

M. This really would be ſomething like 


N * Chamber-Window and the 
38 whole 
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Sphere, rather than that the Sphere 1tfelf 
ſhould be turned to the Light. 
P. Let any Perſon, Matho, who WILEY 


that' the Earth does not move, ſay, en 


it receives any other Benefit from this whirk- 
ing round of the whole Heavens, than the en- 
joying the Viciſſitude of Light and Bake 
every four and twenty Hours. 

M. 1-fee no other Advantage it can be faid 
to receive. 

P. But if the Sun alone could procure it 
this Advantage, by his revolving about it eve 
Day; to what Purpoſe is it to bring in 1 


many huge Bodies to perform this Eifel, which 0 


do not contribute one Jot towards it? 


M. As this would be quite ſuperfluous in 
Nature, ſo the Suppoſition ſeems to be very 


unnatural. 

P. Wherefore, ſince they cannot ſuppoſe 
ſuch a diurnal Motion in the Sun alone, with- 
out ſuppoſing the whole Univerſe to be at 


onee carried round; it is certainly more rea- 


ſonable in every reſpect, to acknowledge the 
Rotation of the Earth on its own Axis, than 
to raiſe ſuch an Infinity of Motion through 
allNature to no End. 


M. This is really ſo abſurd, that one can- 


not help conceiving an Indignation to hear 
that it is contended for: And I ſhould think 
the Opinion muſt have prevailed at firſt, be- 
cauſe Men were ignorant how ſmall a Body 
the Earth was, and of what Figure: For as a 

5 : ſpherical 
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* 


this Motion. 

P. And that it is more ſpherical or protu- 
berant about the Equator, — flat towards the 
Poles (which I obſerved to you before) is ow- 
ing to this diurnal Rotation: But we muſt con- 


tent ourſelves with barely mentioning this Par- 


ticular at preſent. 


M. And yet I . ſome faint Notion of - 


what you = For if we again imagine the 
whale terraqueous Globe to be fluid, I plainly 
ſee it could not thus roll round on its own Axis, 
without. 71/ing or ſwelling a little towards the 
Middle: And ſince the dry Land follows the 
Figure of the Ocean, or fluid Part of the 
Globe, I can eaſily allow that the whole ter- 
raqueous Globe — have ſuch a Figure. 

P. This is helping yourſelf to right Con- 


ceptions of this tter, from a Circumſtance 1 
had forgot. | 


M. I fancy too I now ſee the Reaſon of a 


Particular, which you mentioned. before ; but 
left. the tin as it till a more ma 
Time. 

P. Pray put me in. mind of it. 

M. Vou ſaid the Weight of the large Tracta 
of Mountains on the ſeveral Parts of To Earth 
muſt: balance each other. Now if:the Earth 
had ſuch a Bunch on one Side, without any. 
Thing to balance it on the other, 'the Motion. 
I conceive could not, be ſmooth and equable, 
but, unequal and bobbling. . Unleſs our Tops 

Yor, I. G Were 
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New vers rightly balanced. and round, — 
e anne 
it . 

P. Jour Diverſions, Math», anche 
of Uſe to us. If the Earth had ſuck an Ex 
exeſcence' on one Side, . 
poiſe it on the other, that 22 
on an Axis, and at laſt ſpoil the h. 
bitable Globe. Take a Ring wich a 
Stone in it, and give it a ſmart twirl on a 
— — ſo thar the Stons may be about 
Equator or middle of the 12's Motion, 
u will find the Ring not whirl 

2 as l but the 
done wil riſe up till it be in the Pole of the 
Ring's Motion, and there it will keep. But if 
there were a like Stone on the other Side, they 
would both keep to the Equator, becauſe of 
e eee un e, 


| XXVI. M. You mentioned alle 5 
Particular lately, when {| of the ſpheri- 
cal Figure of the heavenly Bodies, which ſeems 
ſtill to ſhew: us farther. how natural it is that 
the Earth ſhould have a diurnal Revolution 
on its Axis, and not the whole Heavens with 
* the innumerable Bodies in them. | 

i I Let me know what it was. h 
M. You ſaid: ſome of the caleftial Bodies, and 
— theſe the Sun himſelf, are akuays turning 

and ſhew us ſucceſſſoely all their different 
Sales; Which, if it be ſo, why ſhould not the 
— turn round bv os *. as rather 


Oflnotheorin Peril. 
dat all the Heavens keep füch an eternal 


of * is very ly NE Rn. Ma- 
rig of the . 25 and 


is Ob. 


1 
the — in M 
a nmnFeat is AHF 1 chin ten 
Man Mars petforms/a Rævolution on his 
Axis in the ſame Tig I 3 
and Venus in about twen Days, 
ktely Been diſcovered * ren — 
ce ftr us, and Mer 

the", has Hieherto hindered the 195 85. 
ſervation from being made _ Now 
lying che dfide all che arhier Re 

tions ible that the Earth, 
whith is 1015 one of che Planets, ſhould have 
the ame Niotlon as the reſt of thern have (is 
far as our Obfervations can reach;) and that too 
a Motion ſo nece to the Nature and Con- 
dition of a Planet. Nor is it teGabford in v 
the Inhabitants of chis Globe, to côfitendt tha 
the” whole Heavens {houtd wheel round: itt 
twenty four Hours, to anſwer its N 
rather than allow the Globe itfelf to move; 
that it would de in the Trifiabtants' of U 
Planet Jupiter (if any ſuch there err 

the Li ſheceffively. rath 

5 their been ud hade "es A 
een to contend for the one, as we have to con- 
5 6 tend 


Fas the Heavens. muſt roll. r 
na Motlon. 


et in ten Moors, chat Mis 25 * 
M. And yet they weukd dave Wm x Ke 


g alteady men- 
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Th kr En tend for the: other; fince Jupiter's rolling, 
S round on his Axis in ten Hours would make. 


_ the whole Heavens appear to them to turn 
rpund in that ſhort time, juſt as they ſcem to. 


us to turn round in four and twenty Hours 3 


Though it is plainly, ic impoſlible that one and. 
the — Revolution ſhould be performed in 


twenty four Hours, and 3 in leſs than half that 
Time. 

P. You run the Parallel between the two 
Su ppoſitions very exactly, and might ſtill go 
farther: For to a Spectator on the Planet Mars, 


the Revolution of all the celeſtial Bodies would. 


ſeem to be. performed in about twenty 72 
Hours; and only in almoſt as many Days to 
one carried round on Venus. In ſhort, if all 
the Planets turn round on their Axes in dif- 

ferent Times; the cœleſtial Bodies, though 
unmoved, would ſeem, to Spectators 3 
theſe Planets, to revolve in as many different 
Times. Nay if any great Body rolled on its Axis 
from Eaſt to Wel, while others really turn 
from Weſt to Eaſt, the Sun and Stars, to the 


different Spectators, would appear to turn from 


Weſt to Eaſt, 3 Ws at on 
and the ſamo Time. ” "A 


XXVII. M4. I am ſatisfied 8 


| of Caſes, that the Senſes are bad Judges of the 


reality of Motion. But ſome Things you ſaid 
juſt now raiſe my -— hui to a 4 great TS ; 
£ * *. are e 2 | 
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_ I would gladly know in the firſt Place, The — 
why the Planets perform their Revolutions on 9 
their Axes in ſuch different Times, without 
Reſpect, it ſeems, to their Magnitudes; as alſo, 
if it be yet diſcovered how much higher the 
Earth is about its Equator, than at the Poles ; 
and if Jupiter, which rolls round fo much 
ſooner, — his Equator thus raiſed? 5 
P. It will be proper, Matho, to delay the 
Conſideration of theſe Niceties for ſome Time. 
M. Let it beſo then: But as you have made 
Mention of ſeveral Planets, which, as far as I 
can gather from your Words, ſeem to be of the 
ſame Nature with our Earth, which you alſo 
called a Planet; and as you ſpoke of the Di- 
ſtance of Saturn, the Magnitude of Jupiter, and 
the Nearneſs of Mercury to the Sun, pray ex- 
plain this Matter more fully. As theſe Things 
are quite new to me, I imagine they muſt be 
very entertaining; eſpecially, ſince you ſpoke 
as if it were not unpoſſible that the Planet Jup:- 
oy might haveſome Inhabitants reſiding on him. 
P. To fatisfy you in ſome Sort, I ſhall ſhew 
you, infew Words, the true Conſtitution of what 
is called the Solar or Planetary Syſtem, and give 
you a Scheme of it, done by a careful and cu- 
.rious Hand, which will * the Thing more 
intelligible than Words can do. 
M. I am glad of that; for, as you chlitved; 
"the — is beſt informed from the Eyes. — 
P. In the Center of the whole Syſtem is the 
Sun himſelf, which, notwithſtanding the dimi- 
nutive Appearance he makes to us at this Di- 
G 3 | ſtance, 2 


1 


The ſeo ſtance, is an 
Nen to the Sun is the Planet Mercury, which 
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performs a Revolution round hir in about 
three Months time ; for Mercthy's Motion" 
more fuift than that of any other Planet: 
he never removes far from the \t of 

n 


the Sun, it is dificult to get a View of 
Sun's Diſk, as he paſſes betwixt him and us. 


yet ſometimes he is ſeen as a dark 


| Above Mercury is Venus, which makes à fine 


Appearance in the Heavens, ſeemin to dart a 
ſtrong and beautiful Light. She Ker 
Cireuit tbout theSun in two hundred abJ'ovien- 


 ty+-five Days, or feven Months and a half near- 


ly. Next to Venus is our Earth, which _ 
ther with the Moon, as an Attendant; com 
its Courſe round the Sun inthe Space of a 
in which Time the Moon revolves about it, 1 
a Center between twelve and thirteen Times. 
Above our Earth is Mart, being the fourth in 
order from the Sun, and takes'op near two 
Years, or ſiæx hundred and eighty ſeven Days? 
moving round him : For the Motion of the 
upper Planets becomes always flower. At a 
eat Diſtance above Mars is Jupiter, the ſtute- 
ieſt and moſt majeſtick of the Planets. He 
'hath four n not unlike ovrs, rolling about 
him, one without another ; which, 
the ſhort Duration of their Revolutions, affor 
a delightful Spectacle, and conſtant Variety of 


Appearances to a Spectator there. This Planet 
requires little leſs than twelve whole Years to 
complete his Period round the Sun, Laft'of 


Cut; for his erterior and ample Orbit ſur- 
rounds them all. As he is the remoteſt um 
the Sun, he incloſes the Syſtem with State. and 


IA. twenty nine - Years and near an half. 
Theſe are the ſcuentean Badies that make up 
. the Solar Syſtem; and, as I faid, this Scheme 
ill repreſent to you their Order from. the Sun, 

and the Orbits, as well of the ſix primary 
Planets, as of the ten Moons, or ſecundary 
Planets, which are alſo called Satellites. You 
have likewiſe marked on the fame Sheet their 
Periodical Times, and the Proportion of their 
Diſtances from the Sun, with other Particu- 

„lars neceſſary to be known, which I would 


adviſe you to on your Memory; for 
F 2 
bh Sehn is Proportion and 


Every — 
- NM. I hall endeavour to obey you. But 
- theſe ſeventeen Bodies are but a {mall Part of 
- thoſe Lights we obſerve in the Heavens. 

Pe. And but a very ſmall Part of them 
too: For beyond the Limite of our planetary 
World, and at an immenſe Diſtance with- 
8 * Orbit of Saturn, are the fert Stars, 
G4 which 
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c—_ which you: ſee f parkling in a Winter: Even- 

8 with ſuch various Splendor and was. 
nitudes. 


M. e e muſt the intelligent Cg 
templation of theſe Things be, when the bare 
hearing of them, and looking on this Diagrum, 
thinks me into fuch an Extaſy of Wonder and 
re But here again Lmuſt beg a Re- 
ſpite of you for ſome Days, till T- tle 
in my Mind theſe different Parti : *Leſt 
the Novelty and Variety ſhould make me ei- 
ther confound or quite loſe them. 
P. Vou call the renewing! of your-'Toil a 


Reſpite from it: But I willingly conſent to 
what I had deſigned to have aſked of er | 
you had not prevented me, 
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e a the diurnal Mien * the 
———— The di erence © 
between abſolute and relative, true and 
" Treat Motion, familiarly explained. 'Of the 

of the: Sun in reſpect to the Earth. 
1:6 efn why the Sun ſhould be fo big. The-' 
3 which ſbeu the annual Motion 


of . the Earth. How that Motion is known - 
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the Stars in the Night Time. That the 


1 2 Changes i in Naur, with reſpect to us, 


are owing to the diurnal and annual M- 
Tions of the Earth. How the Viciſſitudes of 

the Seaſons, and lengthening or g te of 
the Days and Nights are cauſe by theſe two 
Motions. D 


XVIII P. I Am glad, Matho, to ſee you g. third 


here again. How do you 
like the Subjects we were nn 
verſation? 

NM. Extremely well; for I think I enter in- 
to the Reaſons of Things pretty exactly, and 
have got by Heart what only required Memory. 
P. Have you no remaining Doubts con- 


2 diurnal Motion 9 on its 


M. 1 


erence. 
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M I went away, n 


ee the Reality of that Moti 


but was not able to ſatisfy my Companions, 
55 ig dane an oer my Side, - mir Fn 
P. Why fo? 
X. Tl obſerved, if we 3 Rs Stong Gly 
| it falls don juſt at our | 


Welt of the Part from whence it was..caſt up. 
P. This is a v err and 
pardanable in young PETIT 
NM. Freda this rg ct" ITN E 
ties to myſelf; as why — 
fy, do not ſeem Al to lnourried waltined. 
while 1 — below them 
the contrary W I hays. alfo ahäserd, af I 
run with ſome Violence, a Breeze meets 
me in the Face, thou h there be no Air ſtir- 
ring: Whence I there ought. 1 
ly to be a ſtrong Wind from the Eaſt, while 
the Place we are in is carried from the Weſt 
with ſuch Ve If theſe Difficulties could 
de eaſily ret ee e to 

eib Adverſaries. 
wares eng 


underſtand — certain Marin in 

W Is, a placed , 

Fakes of the Motion of _ 24 
* Explain the Maxim by an Example, 5.17 


” notheoris Pell 


P. If a Ship be under Kal, andenove math Park 


NY along, the Sera Motions of People elo T 
r ee 
fame manner, er, af the Ship flood fl. . 
M. This T underſtand toletghly: well; or 
though I wis never at Sea; yet I have been in a. 
while ſhe was going out of the Harbour: 
ſtill it does not me. I thick it news 
1 hich is contained in 
e of that Thing 
3 be it Ship, Veſſel, or what- 
thr _— we pleaſe to ſuppoſe. How can the 
to contain the Stone, or Bird, 
wich is in the Air? Or how'can'it be the 
Place of theſe, when quite from it ꝰ 
N. You are hard to pleaſe, I find ; But fince 
| this will not do, let us come to another In- 
ſtance. ——Suppeofitions, you know, coſt no- 
thing; and provided they be not impoſſible, we 
may make them at Pleaſure, in order to reaſon 
from them. 
M. This I have obſerved from ſome Sup- 
poſitions you have made before. 


XXIX. P. Suppoſe then there was a Plain, 
like the Floor of this Chamber, moving ſmooth- 
y along the Ground, which you may alſo ſup- 
poſe to be level like a Bowling-green and we 
may imagine this Plain to be extended to any 
25725 IO a Mind. Let us ph grins 
ſuppo 2 Bog is carried along 
M. I long to for the Event ofthis Suppo- 


=. * 
— P. You 
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Canference. 
* 


fm on the Plain, whether that moved, or ſtood. 
ſtill. Imagine now the Creature to jump'two- 
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P. You will eaſily allow- n 


3 in the ſame Manner as if it 
ry: r Gertaitly; bor it rothe Gans Thing'is if 
te mere on the Deck of a Ship. 15 
P: ſhall go on then with the ſeveral Gals 
af my Suppoſition, without expecting yout! 


Aﬀent, or Difſent, *till I have U And "an | 


. We ſhall indeed, fave fe Words by,that 


Mrans. 
P. If che Shak an to which the Hits 
mal could leap was two Feet, it could leap ſo 


Feet in a Direction preciſely oppoſite to the 


Direction of the moving Plain, and that the 


Plain moved juſt two Feet in che Time of che 


Frog's Leap, or while it was in the Air. Here 


it is evident that the Frog, taking its Leap the 

contrary Way to the Motion of the Plain, 
would reach two Feet from the Place it ſtood 
on: But by Suppoſition, the Plain moves juſt 
as much the contrary Way. If therefore there 
were a Hole in the Plain juſt where the Frog 


was to light, it would fall on the ſame Part of 


the Ground, over which it ſtood when it be- 
gan to jump. This is the firſt Caſe. Sup- 

poſe now it jumps the other Way; or in : 
ſame Direction with the Motion of the Plain; 
it will then likewiſe reach two Feet from the 
Place it ſtood on, and the Plain moves two 


would leap, and perform all its Motions 222 | 
- n 
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it bega the yields 
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puſhed, it to 6 its Leap, has ſuch 

8 dt it carries the Creature as much back- | 
ard, as its own Effort carries it forward: 80 

997 With Reſpect to the Ground below the 

Plain, it neither moves backward her fore 


ard; nor bas its Jump an other Effect, than 
1 it had 1 e e up, and due 
down again. And any one, not carried along, 
but obſerv rving the Motion of the Animal, with- 
out attending . aun x A 9 taps 

that it roſe, and fe perpen | 

OR ſecond Caſe, the conſpiring Motion. ab 
the Plain carries it twice as much forward, wit 


R the Ground below, as its own . 
57 7 | 7 


d do. | | 
. Pray let me if a Word. 
P. "That is Conditions. 


ceive this, and have obſerved, when { 0 
us have been in a Boat, and rowing 

Stream with all our Might, all we 1 055 do 
was only not to be carried down, 55 keep 
oppoſite to the ſame Part of the Bank of the 
River: But if we rowed down with equal 
Forch, we N at e TON 
de 1 
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» * : $8 
* 3 — To * 3 « > ” 
"— ; : "Fw 
IF v3 3 & - fs &'4 þ 
SED * - 


NM. One fingle Word, to tell you 9910 . 
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A. Let us ſuppoſe in the third Place, that ths 
rogyutnps: to à Side wir Reſpect to the Dit 
redtion of the Plain's Motion, or two Feet 
Ktraight- outward; und imagine that on the 
Ground below; from the Part over which the 
CO ee Leap, there is a Square de- 
ſeribed for two Feet outward, to the fame Side. 
The Animal will keep e outward, to a 
Point two Feet diſtant; and that Point is, in 
the interim, carried two Fcet downward, by 
the Motion of the Plain: So that if there were 
4 Hos at that Point, it would light juſt in the 


Ppelite Angle of the Square on the Ground ; 
Nau Leere, while it jovipe Wag 
outward with Reſpe& to the Plain, have al- 
Ways been above the Diameter, or Diagonal of 
the Square, with Reſpect to the Ground. 

N. I beg you would hear me but one Word 


. Then you may go on by yourſelf, Maths. 
i Me You'l own 4 5 | —_ your while to 
heaf me. I can ſhew this by a Piece of Paper 
moving along anther Piece of Paper; and 
at by drawing a Line ſide ways on the upper 
Papet, and a Square below that on the under 
Paper, as you ſuppoſed to be done on the 
Ground, a Creature, that moved from End to 
End of the Line, ſhould move from Angle to 
Angle of the Square below. Do I not rightly 
- apprehend it? SE OS 
P. You do indeed. In the laſt Place then, 
let us imagine that the Creature jumps' per- 
pendicularly up, and that the Time or Dura- 
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ion ef the Leap is the fame as before,” - It cant? 
falt down again oft the ſarne Part from which 
it roſe; as well herr the Plain moves, a N 
it ſtands till: Fot in the fotmer Cates, „ =p 
Diſtances on the Pam were the fam D awd 
that had been withortt atty Motion: 
Place i alights on now 18 9 down ttyo 
Feet, while the Anirmal is in the Ajr ? And if 
there were a Hole there, it would fall o the 
Ground two Feet below the Phe from above 
Which it roſe. With Bates, 
therefore, its Motiotr is a 
and Deſcent ; but wich R 
it is ſuch a Curve, as a er n 0. 
ſeribes, when it $ upon the Ground. W 
Matho, you are at W 8 * 85 


XXX. M. 1 conceive this well enough * 
* ſtudying to find out . urn 

ſent the two different Appearances Ai "Tg 
Motion.——Suppoſe the Plain moving, om 

ſame Level with the Top of a Wall, and rhat 
you were on the other Side, not the Plain 
5 along, but only he Animal as it mou 


comes down; though it comes down 
oh the ſome Part of the Plain From which'i 


roſe, you would think that it Jin along the 
Top of the Wall. F 


P. Poware right: The fame Motion mut 
make a differet Appearance to one carrie? 
along with the Plain, Find to enodier fading 
on the Ground. Imagine now, there was.no 


chore 0 bat only * 
4 


7. 4 
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be Part the Animal ſtands on hath the fame. 


Motion the Plain was ſuppoſed to have; and 


Billances on the Ground, and the Places 
of Gauen will be the ſame as before. The 
Creature. would either fall on the Place imme- 
diately helow where i it ſtood, four Feet down- 
ward ; move above the Diagonal of a Square; 5 
or fall two Feet below, as in the ſeveral 
tions: above.... For the. Exiſtence of the 
Fan hath no Effect on its Motion while it is 
in the Air. 


%% paige) abt every. Dae-, 
ticular of this ; nevertheleſs, when you ſum up 


all in ſo few Words, the Thing ſeems ſcarce cre- 
dible, - I am ſure I could. not have underſtood: 
4 without the ſeveral Suppoſitions you wy. 
made. 

P. Hence you will perceive what is 60 be 
faid to the Objection of a Stone thrown Per. 
pendicularly upward. 

M. I perceive though 1 it riſes and falls per- 
3888 ch Nelden to the Ground, yet 
abſolutely Wan it is carried along with the 
Earth all the Time, or partakes of its Motion to 
the Eaſt; juſt as the Animal was carried along 
with the lain, becauſe it took its Riſe from 
that when in Motion. 

P. You will likewiſe eaſily conceive, if the 
Stone be thrown eaſtward, or weſtward, (that, 


is, with, or againſt the Earth's Motion,) itz. 


muſt ill be carried Eaſt ;; unleſs we ſuppoſe. 


the Force, with which the Stone is projected, 


ſuch, that the Projection ſhould carry it as 
much 


* 22 - 
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much Weſt; is the Motion of the Earth carried T by ied 
K Faſt. Then abſolutely ſpeaking, the Stone 
would neither move Eaſt nor Weſt. And if 

the Stone were projected with till greater 

Force, it ſhould really move weſtward. 

:M. I underſtand; for if, in the firſt Caſe 
above, the Jump of the Frog had been three 
Feet; in the Time that the Plain moved two, 

the Creature ſhould have fallen on the Ground 
a Foot beyond the Place above which it made 
the Leap. I underſtand likewiſe, if the Stone 
is thrown neither with, nor againſt the Earth's 
Motion, but to a Side, that is, ſouthward or 
northward, that in the Time it is carried Solith 
or North, with Reſpect to the Earth, it will al- 

1, by partaking of the Earth's Motion, be car= 

; fied eaſtward ; ſo that abſolutely ſpeaking; it 
Will be carried South-eaſt, or North-eaſt, as. 
where the Frog moved above the Diagonal 
of a Square. | 
P. Nor will you find it difficult to conceive 
how any other Proje&ile, a Bomb, or Canon- 
Bull, for Inſtatice, miſt partake of the Motion 
of the Earth, in whatever Direction it is pro- 

jected. INS E 

RM. I perceive what may be ſald in all theſe 
Caſes, ' The Ball, or Bomb; by partaking of 
the Earth's Motion, is thrown to thie fame 
Diſtance, and hits the Mark in the ſame Man- 
ner, as if the Earth did not move: So that 
ſuch Inſtances as theſe can be no longer ay 

Objection to the Earth's Motion. 

P. As to your next Difficulty then. 


Vor. I. H M. There 
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— MM. There is ſomething that occurs, from 
bat we have been faying juſt now, which 1 I 
would willingly firſt ſpeak to. 
P. What is it? 


; XXI. M. I am conſidering with myſelf, 
how really ae abſolute and relative Mo- 
tions are; 3 yet how difficult ĩt is ſometimes 
to diſtinguiſh the one from the other. 

P. Thoſe who confound theſe two Moti- 
ons, Matho, make their Senſe, and not Reaſon, 
Judge of the Reality of Motion : But let;me 

_ by an Example, where your Difficulty 

es 

I. In the Inſtance you gave juſt now of a 
Body projected to the W, eft, with the ſame 'Cele- 
rity the Earth is carried to the Eaſt, we ſhould 
fancy it to move very ſwiftly to the Je, and 
be ignorant, in the mean while, that we our- 
ſelves were only e with that r to 
the Eaſt, 

P. This is no more than what you your- 
ſelf obſerved before, when you faid you were 
ſatisfied from a Variety of Inſtances, That- the 
Senſes are bad Judges of the Reality of Morion. 

M. This 1 faid, and am ſtill convinced of 

1 it ; and that we are to judge of real Motion 

by Reaſon, and not the dubious Informations 


ot Senſe. But I would know the true Diffe- | 


rence between real and apparent Motion, by 
the Help of which Difference ee ma 
Nr between them. | 


P. The 


n 3 „ 
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P. I he Difference i in few Words is this, 2 Tt The ee 
1 appear to move without any Force © — 
ban 


upon itz Fat is, the Diſtance "be- 
id other Bodies may be changed, 
without. its receiving any Impulſe to make it 
2 1 its Flies 1 * a Force muſt "neceſſarily 
be Impreſs. to, pu ta Body i in real Motion, or 
to.{top. it 525 n. "when moving. 
. Theref 7 ES, there is a ute 
5 on, Adee muſt 'be real Motion i in ſome of 
B00 ics: , 1 Is -- 
We eFtainly ; . for we all the Bodies i in the 


Vail Were, at At. the Diſtance between 
any x. f thercquld 0 be chang ged, unleſs a Force 
05 im pfeſſe on "Tome of chem at leaſt. 

hd on the contrary, "wherever there 
is real = ig tion, 11 77 mot be a relative Mo- 


ion, or,. nity of iſtance, 
| G 1. "I at doth, BY no Means follow: .. 
M. Pray ſhew ame how it can be other- 


Tl. think” they muſt neceſſarily ac- 
Kirn y, each other. 

Imagine there was but one Body in 
Nature, s our | Earth, and that no Force Was 
Inpreſſed upon it; yrould it move, do you 


A nk, that aſe 7 
a 3 . without ome external 


- ; S799, 
Perce to put it in Motion. 


, Imagine then that ſome Mighty Hand 

an 1 a : n. it; ae tell abe What 
er would. + © 1 mh 

AL ay be moved, whether 


any 0 other Body exiſted or not, the Diſtance 
Sonon? e 2 between 


o :% 
11 


9 
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IIS between which and it might be changed: Fot 
it is Nonſenſe to ſay that a Force impreſſed and 
no Force impreſſed, ſhould both have the fame 
P. You are right Matho: Real Motion doth 
not depend on Change of Diſtance, or the 
Exiſtence of another Body; though relative 
Motion doth. For take it thus ; Imagine that 
two Bodies only were created in Nature, and 
a Force impreſſed on ene of them ſufficient to 
move it with a certain Degree of Celerity ; you 
know it would move on without End in the 
immenſe Space, and with the ſame Celerity ſtill, 
M. You have already ſatisfied me of that. 
Pi. Suppoſe then, after any Time, that the 
Body, on which no Force was impreſſed, were 
annihilated, or removed out of Exiſtence, by 
the ſame mighty Power that created it; and 
tell me then, would the taking away of this 
Body deſtroy the Motion of the other 
M. No more than taking my Ball off the 
Billiard-Table would hinder my Companion's 
from moving upon it. 25 
P. Or ſuppoſe the Body to be reproduced 
again; would the ft Body begin to move a- 
new? Or would it move, or not move, ac- 
cording to the Exiſtence or Non-exiftence of 
the other ? | FFF. 
NM. I am convinced of the double Abſur- 
dity ; either that a Body ſhould begin to move 
without a Force impreſſed, or ceaſe to move 
without an Obſtacle. This indeed is extreme- 
ly pleaſant and intelligible, 


P. Suppoſe 
4 
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. jo: FS again that only our Earth and The, third 


Moon exiſted, and that the Moon rolled about _ 
the immoveable Earth at the fame Diſtance as 
at preſent. Here is both real and apparent 
Motion, becauſe the Moon is ſucceſſively op- 

fite to the different Sides of the Earth : But 
if we ſuppoſe the Earth fo to be turned round 
on its Axis, as to keep the fame Side always 
expoſed to the Moon, this will take away the 
relative Motion: Yet it would be fooliſh to 
maintain, that giving a Motion to the Earth 
vn its Axis took away the Motion of another 

Body. 

M. It would be a new Kind of Abſurdity 
to affirm that, if both of them moved, neither 
of them could move. 

F. Suppoſe again, that only two Bodies 
exiſted 1 in Nature, and that both of them were 
put in Motion with the ſame Celerity, and in 
the ſame or parallel Directions, and there will 
be real Motion in both theſe without Change 
of Diſtance, or relative Motion. The ſame 

'alſo might be ſhewn of any Number, or Syſtem 
of Bodies; if they were all urged in parallel 
Directions, and with equal Celerity. _ 
NM. This is all mighty clear. 


XXXII. Now to my other Objedtion © con- 
Pier us Birds while ſuſpended in the Air, which 
"ſeems, I think, more difficult than the former. 
P. On what are they ſuſpended ? * © 
M. They ren. themſelves in the Air, 

and fly through it by the Motion of their 
"ns 3 Wings, 
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MM. I ſhould allow that it might be ſo, if 


3 They are carried round in the Water of 


£1 ay 5 ˖ . 1 * i " 
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Wings, with which they ſtrike agalnſt the 
F 
liſtance to it, as I have often tried. But. my 


- 


2 is not concerning their Flight, but 
how they partake of the Motion of the Farth, 
and are carried round with it, though raiſed 
above, and quite ſeparated from it. 


P. Well, it is eaſy to conceive that Birds 
partake of the Motion of the Earth, even While 
they are in the Air; as much as the Frog did 
above the moving Plain. | 


the Flight of a Bird was fuch a Motion as the 
Leap of a Frog; but it reſembles more, I think, 
the ſwiming of a Fiſh : For after they take 
their Riſe from the Ground, they move faſt or 
ſlow, as they have a Mind. And I have often 
obſerved a Kite ſeem to ſtand ſtilla conſiderable 
Time, without moving his Wings at all. 

P. Tell me, Matho, how are the Fiſhes of the 


Sea carried round by the Motion of the Earth? 


the Sea, which is carried round by the Motion 
of the Eartn. 8 9 
P. How comes the Water of the Sea ts be 
carried round by the Motion of the ſolid Part 
of the Earth? For if you take a ſhallow Veel, 


not full of Water, and move it to one Side 


with no great Velocity, the Water will, flow 
over the Brim of the Veſſel the contrary Way. 
Whence, as the Earth began to whirl ſwiftly 
eaſtward, the Water of the Occan gs: 

| 258 
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have taken the Motion, but have flowed weſt- The, t 


ward, till it had been ſpread all around the — 
whole Surface of the Globe, | 

N. I ſuppoſe, when the Earth firſt received 
its diurnal Motion, the Force which rod uced 
that Motion was impreſſed as well on the 
fluid, as on the ſolid. Part of the Globe; fa 
that there could be no Hazard of the Sea A 
overwhelming the dry Land, 

P. You are certainly, right; it was as eaſy 
to impreſs the Motion on the one Part as the 
other: And without that the Effect could not 
have been completed. Beſides a dreadful Com- 
motion and Uproar muſt have enſued on the 
Face of the Earth, whilſt the Waters daſhe 
with inconceivable Fury againſt the ſolid Pro- 
minencies and Sides of Mountains. But i 
we were willing to ſuppoſe all this Tempeſt, 
the Event muſt at laſt haye been the fame as 
on your Suppoſition. 

M. That I do not underſtand ; pray ey 
me how it might have been? 

P. It ; is not indeed to our preſent Purpoſe ; 
but as it may give you fuller Notions of th theſe” 
Things, I ſhall endeayour to obey you. Though 
the Water of the Sea mult at firſt have been 
put into a terrible Commotion, and ſpres 
round the Face of the Globe, it would gra- 
dually have taken the Earth's Motion, and at 
laſt been carried round with equal Celerity. 
And being then relatively at Reſt, it would 
have ſought the lower Parts, and formed the 
Yen as at preſent. 

H 4 M. Pray 


— 


104 MATH O: or, The 


The_thied MM. Pray explain the Caſe apt wg 


wy ly: This gives me but a confuſed 


otion. 
5 P. You know in the preſent State of Things, 
the Sea, Rivers, Brooks, &c. partake of the 
Earth's Rotation on it's Axis. | I 
M. They do | 
P. And moving with the fame Celerity, 
they are relatively at Reſt with reſpe& to the 
dry Land, or ſolid Part of the Globe, 
MM. The Sea, or a Lake, or Pool, is as much at 
reſt with reſpect to its Bottom, as a Stone 
with reſpect to the Ground on which it 
_ | LET 
P. When the Water therefore moves with 
the ſame Celerity as the Earth on which it is, 
that doth not hinder it to run down in Rills, 
Brooks, and Rivers, wherever it finds a Deſcent, 
MM. It doth not indeed; for being relatively 
at Reſt with reſpect to the Ground, it runs 
down the ſame Way on any Declivity, as if 
the Ground were without all Motion. 
P. Though the Motion on its Axis then 
had only been at firſt impreſſed on the ſolid Part 
of the Earth, fo that on the firſt Commence- 
ment of the diurnal Rotation the fluid Part 
would have ſpread round the Surface of the 
Globe; yet in Time it muſt have had the 
Motion impreſt upon it, and at laſt have been 
carried round with the ſame Celerity as the 
ſolid Part. Md mien Oh 8 
MM. It muſt indeed; for we cannot ſuppoſe 
it to have kept till equally ſpread, without 
ſuppoſing it to be carried round with the fame 
0 IRE SET Celerity: 
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Celerity: And it could not gather into Heights dre _— 


becauſe of its Gravity. 

P. Therefore the Water on che Globe 

coming at laſt to have the whole Celerity of 

the Earth impreſt upon itſelf, or being rela- 
tively at Reſt with reſpect to the Earth, muſt 

have ſought to the lower Parts, and formed the 

Ocean according to the Hollows it found. 

M. Now I ſee plainly that the Event muſt 
have been the ſame at laſt in either Caſe. But 
might we not likewiſe ſuppoſe, that the diurnal 
Rotation was impreſt by Degrees to preveing 
ſuch Diſorders ? 

P. We Mortals are forced to proceed thus 
gradually in moſt Things; becauſe we have nei- 
ther Power nor Skill to do otherwiſe : But there 
is no Parity in the two Caſes. This Suppofition 
however might be made, provided it be not un- 


derſtood as a Mark of Im potence in the Cauſe, 


XXXIII M. Well, all this is emen 
pleaſant, and by it, I think, I perceive what 
may be ſaid in the Caſe of the Birds being car: 
ried round with the Earth, and partiking ut 
its Motion, 


P. How then could you fatisfy yourſelf a8 
to that Point? 

M. The Air muſt partake of the ſame Mo 
tion with the Earth; ſo that Birds fly up and 


down in it, as if the Earth, or it, had no ſuch 
Rotation. | 


x05 


3 


P. So far you are right: And how came | 


the Air by this Motion? 
M. 1 
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N., M. imagine the ſame Motion muſt- have 
— been at firſt impreſſed on it, as on the Earth 


or Sea: For the Earth could not ſoon have 
impreſſed a Motion on ſuch a Fluid, ſo as to 
carry it about with equal Celerity. And all the 
intermediate Time, it muſt, by not movin 
along with the Earth, have raiſed dreadful 
Tempeſts, both on the Face of the Waters and 
dry Land, 

P. A Motion of the Air, Math, much leſs 
rapid: than this would be, raiſes Storms which 
beat. down Houſes, tear the Trees up by the 
Roots, and work the greateſt Deſolation both 
by Sea and Land. So that if we add the Dif- 
orders of both Elements together (the Sea and 
Air) they are perfectly inconceivable : But 
their Rage we find is bridled down, „and our 
Globe rendered habitable. 

M. It is indeed amazing that our Bodies 
ſhould be conſtantly N along with ſuch 

odigious Impetuoſity, amidſt ſuch furious E- 
pms and irreſiſtible Motions, and yet that 
we ſhould be as little incommoded by theſe, 
and EVEN, AS inſenſible of them, as if nothing 
ſtirred in Nature! 80 little indeed that Men 
deny they are! The Liquor in the Cup is not 
ſhaken, the Infant that has but oy Strength 
to ſtand upright is not moleſted, and eve 
Thing is as ſtable and firm as if our 
reſted on ſome eternal Foundation! 

P. The Reflection is pertinent. If theſe 
| Elements were not ſometimes allowed to break 


_ boſe, 


12 Preyihs,” 


i looſe, we ſhould be ignorant how powerfully Th tin 


Conference, 


our Safety was wrought. 83 


M. From all tflis I now perceive that my 
laſt Objection to the Earth's Motion was ew 
tirely groundleſs: Since the Air is carried round 
with the fame Velocity as the Earth, there 
cannot be a conſtant Wind from the 
(as I fancied) ſweeping over the Plains of the 
Ocean, and bearing againſt the Sides of the 
Mountains. | 

P. There could not, ſince the whole Maſs 
of Air, of Atmoſphere (as it is called) is carried 
with equal Rapidity the ſame Way. 

M. From hence I perceive, if a Body were 
ſuſpended above the Earth, fo as not to par- 
take of it's Motion, there would be a furious 
Guft againſt the Weſtern Side of it, while the 
Air ruſhed violently by it to the Eft 
P. Such Body would rather be carried along 
with the — Motion of the Atmoſphere ; 
if not raiſed above the Height of it. 

M. You have faid that the Moon is eartied | 
rund our Earth: Pray is ſhe thus carried round 
by the Force of the revolving Atmoſphere ? 

P. Nothing like it, Matho: She is carried 
round by quite another Law of Motion, nor 
does the Atmoſphere reach ſo high. 

M. How high doth it reach above the Sur- 
face of the Earth? 

P. All Appearances in the Atmoſphere 
ſhew, that it doth not riſe one Semidiameter 
of the Barth above our Heads; and the Moon, 
You know, i fixty Semidiameters W 

e 


—  - 


— — 
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| The, third The true Limits of it, indeed, are not certain», 
y known: The common conjecture. is, that 
it doth not extend to above forty-five, or fifty 
Miles; though poſſibly a farther Conſideration 
of the fireaming Lights, which appear ſo fre- 
quently in the Air of late Years, may ſhew 
Sat it riſes conſiderably higher. 
M. What Force then carries the Moon 
round the Earth, twelve or thirteen Times a 
Year? For that is a Point I want chiefly to be 
ſatisfied about. iy Wh 
P. Are not all the other ſecondary Planets, 
or Moons, thus carried about their Primaries ; 
and the primary Planets themſelves thus car- 
ried round the Sun, the common Center of 
the Syſtem ? | 10 
M. They are; and that makes the Solution 
of the Queſtion of greater Importance. 
P. To tell you this at preſent would do 
| you no manner of Service; it would be like 
ſpeaking to you in an unknown Language, 
M. But if I come to it in a proper Time, 
it will relieve me of a Pain, as meat does of 
Hunger? | 
Pr. You are right. 
M. Well, I deſiſt. But this brings to my 
Mind one ſmall Difficulty more, and then I 
Have done with my Objections. | 
P. What is it? 
. It is with reſpect to our vp 


* 


pward and 
downward, You allowed, and taught me, 
that apard and downward regarded only the 
Centers of particular Bodies, as our Eart 5 
| | 8 
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the Sun: And yet in ſpeakin g of the Order of Tv 2 
the Planets from the Sun, you ſaid Venus was — 


above Mercury, Mars above our Earth, and 
Jupiter above Mars; by which I un 
ou reckon them all upward from the Sun. 
his perplexes me. | CHA +»+:3% 
P. The Conſideration of this Affair muſt 
likewiſe be put off till another Time. 


XXXIV. However, from this I perceive 
you have the Order of the Solar Syſtem in 
your Head, | | 

MM. I told you I have every Thing by Heart 
that only requires Memory. I can ſet up the 
whole Scheme in my Imagination at any Time; 
but find it difficult to abſtract from the Dia- 
gram on the Paper, and apply theſe Motions 
to the great Bodies themſelves in the Heavens. 
Yet ſometimes, when without Doors, I en- 
deavour to ſuppoſe that I am carried round 
the Sun with the Earth; having Mercury and 
Venus on the inner Side, or between me and 
the Sun, with Mars, Jupiter, and Saturn, on 
the other Side. | 12240 
P. That is not a bare Suppoſition, Matbo, 
but according to the Reality of Things. Vou 
take the right Method in — yourſelf fa- 
miliar with the Heavens themſelves: They 
* ſuggeſt quite other Notions, than Schemes 
within Doors can do; and a little Practice will 
make the Thing eaſy to you. 
M. But while I am thus employed, many 
Things want Explication; and 1 have not you 
at Hand, P. You 


. You "il 1 pamore K 
sue. But in the maan Time. ſhall convinge 
on, rather of my Mant of Ability than Incli- 
nation to — 2 . View only 
may: your Mungulties. | 
— M. In Lhe firſt place LMI know. wh: at 
may I Rhe true Magnitude, ef the Sun; be- 
cauſe I. abſerved in your Neſcription of the 
Solar Syſtem, you called lum a vaſt Ocean of 

Haar nd Tdght. 

P. Ichave told vou  Matho, that 

the Diſtance of the Sun from the Earth is ſo 

great, that any Method of męaſuring, hitherto 
ↄcontri ved, cannot aſcertain it; though ome 
; ofitheſoMethdds are extremely ſubtile and in- 
genious: And without knowing the Niſtance 
ef the Sun, we cannot be cemain of ghis true 
"Magnitude. : 

IM. I. underſtand. They, * make. his 
binden from us to bei 39900 Semediameters 
Hof the Earth, muſt ſuppoſe him larger; and 
„they Mho make it leſs muſt ſuppoſe him 
{taller zu that he may ſtill make the fume Ap 

pearance to the Eye. 
P. Vou are fight. Naw we ſhall leſs er 
uin making him too large, if we; ſuppoſen his 
- Diſtance; to be only [moderately great: And 


11 we imagine thut to be about 200 Semi- 
- diameters of the Earth, his Breadth, or Dia- 
meter, will be. ſome more than ninety; Times 

as great as the Earth's. And ſince the Diſtance 
of the Moon from the Earth is only fixty Semi- 
W —— Earth; if the dun were placed 


Where 


"© not beoria Purrili. 
where the? Earth is, his Body would fill the We t 


whole Orbit of the Moon, and reach 1 Bn, 


120000 Miles above 1 it... 
M. 5 4 gious! It is not without iReaſor 


that you * a vaſt Ocean LE TH @ 
Ligbt. 


XXXV, P. You will vi "om Ns ation 
of the Largeneſs of the Suns Body, from this 
coarſe plain Repreſentation of it, than b ma 
prefling the Proportion between it aric 
Earth in Numbers only. But this Scheme 
Will ſhew to your Eye how large he is with 
reſpect to the other Planets, according to tp 
Opinion of the. celebrated Manfieur” ice 2 
who makes the Sun's Semidiameter a hun | ed 
and eleven Times longer than the Earth's. 

M. Fray let me conſider it. What a dif 


deed makes a.grand and noble Fig re, in Cor 
pariſon. of the Planets Alas! eh 


Thing is our Earth | How is it ſhrunk up 
P. Yet this is that mighty Point, — 
which the Sun, and all the Heavens 09. "ſhould 
revolve. every Day. | 
II. Here is Saturn I ſee encom paſſed with 
the miraculous Arch you . ſpoke "7 How 
much more juſtly- might this Planet, or Jupi- 
ter there, Which. is indeed by far. teſt 
of tho Planets,-.challen; ge the Pre-emihence of 
; havi the Heavens to roll about them ? "What 
a Difference there is between the Reality of 
Things and the Appearance they make! 
P. 2 


4 
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The e. third P. That Reflection, Matho, is uall 
— plicable to moſt Things we know. 3 f 5. 


M. I no longer wonder that the Sun ſhould 
ſtill appear equally big over the whole Face of 


the Earth; for this is only to appear equally big 


over the Wer of a Point. Nor is the 
Reaſon hard, I think, to be found out, why he 


ſhould be fuch a vaſt Body. 


P. What Reaſon, think you, can be aſſigned 


for it? 


M. It is, I ſuppoſe, becauſe the Heat and 


'Lig bt of the Sun were to be diffuſed throu gh 
he whole Syſtem, as far as Saturn himſelf 


whoſe Diſtance from the Sun, as I underſtand 
from the former Diagram, is near ten Times 


| * than the Diſtance of the Earth from 


F. You are perfectly right, this is one Rea- 


fon: But upon another Account alſo, a Body 
containing a prodigious Maſs of Matter was to - 
be placed in the Center of the Syſtem. 


Pray tell me on what other Account. 
P. It would not give you half the Pleaſure, 


; nor do you half the Service to have another 
tell it you, that it would do to find it out yout- 


* which I foreſee you will * do here- 


N. I ſhall be directed by you. 


f XVI. In the mean Time it is proper to 
5 acquaint you, that ſome Philoſophers place the 


Earth, and not the Sun, in the Center of our 
| * | 


N. And 


\ 


r . 
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M. And how do they diſpoſe of the Sun in The, u 
that Caſe ? n WY 
P. In the fourth Place from the Earth, * 
having put in the Moon, Mercury, and Venus, 
berween him and the Earth ; about which 
they fay he revolves among the reſt of the 
Planets in the Space of one Year. 
M. That is, having ſuppoſed the Earth im- 
moveable in the Center, they aſcribe its Mo- 
tion to the Sun. : 

P. It is fo: And I would know your 
Thoughts of this Diſpoſition of the Syſtem. 
M. Truly I think it is not quite ſo proper, 
that the nobleſt Body of the Syſtem ſhould 
revolve about one of the leaſt Bodies in it; and 
(which ſeems worſe) that the Fountain of Heat 
and Light to the whole Syſtem (for ſuch I 
think we may call the Sun) ſhould leave the 
Center, the moſt proper Place for diſpenſing 
theſe equally, and go here and there, to chear 
one Part of it, while the other Parts are left 
languiſhing and uncomfortable till his return. 

P. It would ſeem fo to an unprejudiced 
Perſon. 25 | 

M. Beſides, Philon, after what you have 
ſhewed me concerning the diurnal Motion of 
the Earth, which the Sun and whole Heavens 
were brought in to ſupply, I would be cau- 
tious in aſcribing the Earth's Motion to the 
Sun in any Caſe: For it looks ſuſpicious as if 
this were only from miſtaking apparent for 
true Motion. SN 


Vor. I. I P. That 


114 
The third 
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P. That Miſtake is indeed the Foundation 
of this whole Hypotheſis. But there is an eafy 
Way of diſoerning how falſe the Hypotheſis is; 


for if the Sun, Venus, and Mercury firiiſhed 


their Revolutions about the Earth in ſuch dif- 


ferent Times, it muſt of Neceſſity happen, that, 


while the Sun is on one Side of the Earth in the 
Center, Venus or Mercury muſt be on the op- 
Polite Side; as now the Earth and either of 
theſe Planets are frequently on oppoſite Sides 
'of the Sun. But this never happens; nor can 
happen, fince the Sun is in the Center.. 
NM. I think I underſtand the Force of this 
Argument, by the Help of my Scheme here: 
For ſince the Orbit of the Earth is exterior to 
that of Venus, or Mercury, they can never get 
to the Side of the Earth, oppoſite to the Sun. 
But if the Earth were placed in the Center, 
what happens to the Sun now would happen 
to the Earth then. [0 | 

Pe. You are Maſter of the Argument; but 
will ſee the irreconcilable Difference better, by 
conſidering likewiſe this other Scheme, which 
repreſents the Syſtem of the World, accord 

to the Opinion of theſe Philoſophers. It is 
called the Ptolemaick, as the former is called 


the Copernican or Pythagorean Syſtem.—— 


M. I ſee here indeed their Orbits in the 


Order you mentioned; and by comparing the 


two Syſtems together, the Force of this Argu- 
ment appears very obvious. | 


P. There are beſides, Matho, other Appear 


ances in the Heavens, which can never be na- 


I turally 


CG ao. ⸗¶ 


Cſinotbeoria Puerilis. 


tarally accounted for, if we place the Earth in The thre 
the Center of the Syſtem. For the other Planets C05 g—_— 


ſeem to us, ſometimes to fand fill, and ſome- 
times to move backward, inſtead of going for- 
ward, which is an Appearance they could not 
make to us, if we were in the Center of their 
Motions. 

M. I perceive, by conſider this: laſk 
Scheme, that the Earth being Middle, 
all the other Planets muſt appear t — it to move 
the fame Way, ſame faſter, ſome ſlower; and 
never to move backward : But I do nat ſo 
well eonceive, in the preſent Caſe, how any of 
them ſhould ſeem to go backward, while they 
really move forward. 

F. You know the Planets nearer the Sun per 
form their Revolutions ſooner, on a double — 
count, both as their Motions are fviſter, and 
their Orbits leſs. _ 

M. This you mentioned before. 

P. The interior or lower Planets then muſt 
ſeem, by their ſwifter Revolution, to caſt the 
exterior Planets behind them, or backward 
among the fixt Stars. 

M. I perceive it now, by looking to the firſt 
Scheme: And thus Mars, Jupiter, and Sa- 
turn, muſt ſeem to us to move back a little 
among the fit Stars, as our Earth paſſes be- 


twixt the Sun aud them with a Quicker 
M 72 77 


P. You have it exactly A Spectator i in 
the higher Planets likewiſe muſt think that the 
— ir or lower woong go backward, or move 

2 con- 
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| The dim Contrary to the Order of the Signs, as they 
Cs more ſwiftly between the Sun and him. pa 


MM. ThisIapprehend from the former Caſe : 
If Venus paſt between us and the Sun, while 
Mercury moved on the other Side of him, 
though both proceeded the. ſame Way, or 
followed each other, yet they would ſeem to 
meet and croſs: Whence Venus muſt appear 
to go backward, or contrary to the other, But 
is this Obſervation ealy to be made'? 
P. So eaſy, that you yourſelf may obſerve 
it in Saturn and Jupiter every Year ; and in 
Mars and Venus once in two Vears. 
MM. I am glad of chat methinks: For it 
ſhews, I take it, both the Copernican Order of 
the Solar Syſtem, and the Motion of the Earth 
round the Sun, to a Demonſtration. | 
P. But there is ſtill a more noble Argument, 
Matho, which I would chiefly recommend to 
you, that you may purſue it, when more ad- 
vanced in theſe Matters; becauſe it illuſtrates 
and confirms the Order and Motions of the 
Planets round the Sun, in a Manner W 
particular. 
- M. Pray inform me what it is? N 
P. The Times of the Revolutions of the 
Planets round the Sun, and their Diſfances 
from him, are ſo connected by a certain Pro- 
portion, which flows from a natural Neceſſity, 
that one may venture to ſay, it is either Igno- 
rance, or determined Obſtinacy, that makes 
Men place the Earth in the Center of the 
byſtem, ſince ſuch a — would 3 
1 E 
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the moſt beautiful Proportion, and ſtruggles 


(unſucceſsfully) againſt the ſtrongeſt Neceſſity. __-w—_ 


M. I beſeech you tell me what that Pro- 
rtion 1s, that I may at leaſt get the Words 
y heart. 

P. It is this, The Squares of the periodical 
Times of the Planets round the Sun are always as 
the Cubes of their Diſtances from him. 

M. I ſhall imagine that this Sentence con- 
tains ſome notable Truth, and as ſuch cheriſh 
it in my Memory, fn 


XXXVII. But what is the Reaſon why 
theſe Philoſophers aſcribe to the Sun, not only 
a diurnal, but alſo an annual Motion round the 
Earth ? 

P. Juſt what you ſurmiſed lately; a miſ- 
taking the apparent for the true Motion: For 
while the Earth is carried round the Sun, the 
Sun ſeems to move the contrary Way. This 
Appearance they took to be real Motion in him: 
As if any one ſhould fancy a diſtant Tower to 
move the contrary Way to that which he him- 
ſelf was going, becauſe it ſucceſſively intercept- 
ed the View of more remote Objects, in a 
contrary Order. | 

M. And yet at this Rate, the Sun, beheld 
from different Planets, ¶ Jupiter and our Earth, 
for Inſtance,) would appear to move two con- 
trary Ways at once, as the Planets themſelves 
were carried to oppoſite Sides; which is ab- 
folutely impoſſible, 


T1 . BP. an 
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The third. P. And not only two contrary Ways at once, 


A Maths, but (as was obſerved, with Reſpect to 
the diurnal Motion,) he would ſeem to be car- 
ried round the Heavens in very different Times. 
For a Spectator in any of the Planets would fe 


fancy that Planet immoveable, and impute 
both its Motion, and periodical Time to the 8 
Sun. Thus, to a Spectator in Mercury he 
ſhould appear to be carried round in three t 
Months; and to another in Saturn, ſcarcely in . 
thirty Vears. a 
M. Nothing ſolid can be eſtabliſhed on an | 
Appearance of ſuch an ambiguous, and equi- 
vocal Nature as this. But pray let me know 
-how 1 may obſerve this annual Motion of the 
Earth; for we are not ſenſible of its moving 
3 | | 
P. You have not yet had Time to obſerve 
the Retrogradation of the Planets, which is one 
good Way of being ſatisfied of the Reality of 
the Earth's Motion; as you yourſelf obſerved 
but a few Minutes ago. 

M. Pardon me ; I did not refle& on that : 
But is there no other Way to know it ? 

P. You know you cannot perceive the Mo- 
tion of the Earth with your Eyes. 

M. That's true: We cannot thus perceive 
even its diurnal Rotation; but infer it from the 
Changes it produces round us. 

P. It is the ſame here; you can only know 
the Earth's annual Motion from the Changes 
which that produces. 

M. By what Changes ſhall I know it? 


P. By 


* 
- 
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P. By what Changes do you know one Day e thin 


fun another d Gard 

M. It is ſuperfluous to aſk that Queſtion. © E 

P. By what Changes then do you know the 
following from the former Near ? 

M. Every Year has its own Parts, as much 
as the Days have theirs. 

P. Right; now as the diurnal Motion of 
the Earth on its Axis makes Morning, Even- 
ing, Noon, and Night; ſo its annual Revolution 
round the Sun divides the Year into Seaſons, 
| that have ſome Relation to the Parts of the 
Day, viz. Spring, Summer, Autumm, and Winter. 

M. Pray do me the Favour to explain to me, 
how theſe Changes are brought about by this 

Motion of the Earth? 

P. The Deduction of this Matter, I'm 

afraid, will fatigue you; for you mult attend 

to a Variety of Circumſtances at once: And 
after all, the Subject does not afford much En- 
tertainment. _ 

M. Is it not neceſſary to be known? 

P. Scarce any Thing can be more ſo. 

M. Where then can J better beſtow a little 

Attention ? 

P. Since you are fo reſolved, we muſt go a 
good Way back : Wherefore tell me, do you 
know any of the Conſtellations in the Heavens 


by Sight! ; 
M. None, except the Pleiades, Orion, and 
the greater Bear. 5 


P. These are ſufficient. Have you ever ſeen 
the Pleiades towards the End of the Spring? 
14 M. 1 
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M. I do not indeed remember, whether I 


8 have obſerved them about that Time or not. 


P. It was impoſſible you could, Matbo. 
M. Why was it impoſſible? 

P. I ſhall tell you; and that ſo much the 
more eaſily, as you were wont ſometimes in 
your ſolitary Walks to make a four round the 
Sun, together with the Earth. 

M. 1 did that in Imagination only. 

P. It will be neceſſary to do it in Imagi- 
nation over again. 

M. I ſhall endeavour to follow you. 


XXXVIIL P. When now the Earth, in 
its annual Courſe, is got between the Sun and 
the Pleiades, (for you remember that the fixt 
Stars are far beyond the Limits of Saturn, and 
ſo at a great Diſtance without the Earth's 
Orbit;) when, I ſay, the Earth hath got be- 
tween the Sun and zheſe Stars, they become 
obſervable in the Night Time, as not being 
intercepted from our Sight by the Sun's Rays. 
And in this Manner they appear during the 
whole Winter; only they ſeem to get more 
weſterly every Night, as the Earth moves gra- 
dually by them to the Eaſt. 

M. This I eaſily conceive : For the Sun and 
they being on oppoſite Sides of the Earth, (or 
be within, and they far without its Orbit) when 


it is Night we are turned towards them, and 
then they muſt be conſpicuous, 


P. As the Spring approaches, the Earth by 
Degrees. withdraws itſelf, from . between the 


Sun 
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Sun and them, and moves forward to the op- Tb an 
poſite Part of its Orbit: Whence it comes to , 
paſs that the Sun, placed in the Center, ſeems 
to draw nearer to the Pleiades; till at length, 
the Earth thus advancing in its Courſe, the 
Sun gets between it and the Stars, which then 
lie hid behind his Rays. 3 

M. This is extremely natural and eaſy to 
be apprehended. | 

F And after the ſame Manner, while the 

Earth performs its annual Courſe, the Sun, 
which always ſeems to move the con 
Way, darkens, by his uncontrolable Splendor, 
the other Conſtellations ſucceſſively : But ſtill 
the Stars oppoſite to thoſe thus intercepted, 
(between which, to wit, and the Sun, the 
Earth paſſes) become conſpicuous to it from 
behind. Thus from beholding the Heavens 
in the Night Time, you may diſcover the re- 
lative Motion between the Sun and the Earth; 
and determine the real Motion of the Earth by 
the Arguments I have given you before. 
M. All this I can imagine without Difh- 
culty: The Stars muſt come in View ſuc- 
ceſſiyely on the Part of the Earth turned from 
the Sun, that is, in the Night Time, accord- 
ing as the Earth advances in its Orbit. 

P. You are right; for after the Pleiades you 
will behold the glorious Conſtellation Orion, 
and the Canicula or Procyon, begin to ſhew 
themſelves towards the South and Eaſt; and 
upon the North the Tuins, Caſtor and Pollux. 
As the Year advances, the Conſtellations of 


Leo 
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Leo and a begin to appear. And from 
the 1 the brighteſt of all the Stars, 
ſhews himſelf blazing fiercely below the Equa- 
tor; and far behind him, to the Eaſt, the 
celeſtial Virgin with her Spica. Towards the 
End of Winter, Arcturus comes in View, while 
Bootes drives about his Wain from the North: 
At which Time you may perceive almoſt all 
the Stars of the greateſt Splendor at one View. 


For Tyra and the Swan, as alſo Capella, Per- 


ſeus, with the Gorgon's Head, and all that beau- 


. tiful Region, either keep near the Vertex of the 


Sky, or dip but little under the Horizon. 

MM. O! what Pleaſure it gives me to hear 
theſe Things! I ſhall certainly endeavour to 
obſerve them with Diligence, till T am in 


ſome Meaſure acquainted with this pleaſant 


Subject. | 

P. They will make your Evening Walks 
-agreeable; nor can you procure yourſelf a 
more refined and innocent Pleaſure: Not to 
mention how ſtupid it is to neglect ſuch Won- 


ders in the Heavens, as if we were bowed 


down like the groveling Brutes. | 
M. Eſpecially when we make ſuch mighty 
Boaſt of having ſeen this or the other Lord's 


fine Houſe, or Country-Seat. 


P. If we had a conſtant and uniform Dark- 


neſs in the Ether a-Nights, Matho ; if ſuch a 


'Sight could only be ſeen by going to the An- 


tipodes, or appeared but one Night in an Age, 
who would not crowd to the Place, or watch 


for the 'Time ? | 
M. Men 
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M. Men would then crviud, and watch, out The wind 


of an unmeaning Curioſity: But a rational CS 


Spectator is not ſatiated with beholding by 
Night, and meditating by Day. 

P. It is ſo; knowing the Uſes and Ends of 
what we behold can only e us put a juſt 
Value upon them; ' otherwiſe they cloy and 
ſatiate, as Baubles do an Infant. 


XXXIX. M. In the mean Time, I think, 
I can collect ſomething farther, from what 
you have ſaid. 

P. What is it? 

M. Since the Sun appears thus always to 
move the contrary Way to the Earth; ſince 
he darkens by his Splendor that Part of the 
Heavens in which he is ſeen; and ſince the 
Point of the Heavens oppoſite to the Sun is 
that which is on our Meridian at Mid-night, 
as he is at Mid-day, we may know from look- 
ing at the Heavens themſelves at that Hour, 
(Mid-night, to wit), both the Point of the 
Heavens in which our Earth is, as being then 
on our Meridian, and the Point in which the 

Sun then ſeems to be, as being directly op- 

polite to the other. | | 

P. You hit the Matter exactly. For if the 
firſt Degree of Libra (that I may ſpeak of 
Names of which you have not yet heard) be 
on our Meridian at Mid- night, the Earth, to 
an Eye placed at the Sun, would appear to 
be in that Point; whence we know that the 
Sun is in the oppoſite Point, or in the firſt 


Degree 
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of Aries, which happens about the 


— gth of March: And thus they proceed, oc- 


cupying ſtill oppoſite Points through all the 
following Signs of the Zodiacł. 

M. Though I am not quite a Stranger to 
theſe Names, yet pleaſe to make me better 
acquainted both with the Names, and the 
Things they ſignify. 

P. That is but reaſonable This cœleſtial 
Globe, you know, repreſents, on its convex 
Surface, the concave Face of the Heavens. 
The great Circle here, which cuts the Equator 
obliquely, having one half of it raiſed to the 
North, and the other depreſſed towards the 
South, is called the Ecliptick. It is, indeed, 
the very Orbit of the Earth; but it ſeems to 
be, and is called the Way of the Sun, for a 
Reaſon already often mentioned ; becauſe the 
Sun ſeems always to move in the oppoſite 
Point of the Earth's Orbit. It is divided into 
twelve equal Parts, which are called Signs. 
Theſe are known by the Names of certain 
living Creatures, which here you perceive 
painted in Order, Aries, Taurus, Gemini, &c. 

M. I have obſerved the Names, and Pic 
tures of the Creatures: But why is the Circle 
itſelf called the Echprtick? 

P. Becauſe the Eclipſes of the Sun and 
Moon happen in, or near it. 

M. Does the Sun ever appear to move out 
of this Circle, which, you y, is called the 
Way of the Sun? 


P . Never 3 
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P. Never; but the Moon's Orbit cuts it 88 
at a ſmall Angle, whence ſhe moves always a — 
little out of it, except in the Points of Inter- 
ſection; the Canfideration of which Matter is. 
foreign to our preſent Purpoſe. 

NM. er eee of the Eclipſe of the 
Moon, at it ns by her paſſing throu 
the Earth's Shadow: as _ — — — 

P. Well; the Eclipſe of the Sun is occaſion- 
ed by the interpoſition of the dark Body of the 
Moon, between him and us: And as the one 
happens in, or near the Full, ſo the other can 
only happen in the Change of the Moon. 

M. I now, indeed, yen — I ſaw a 
notable Eclip le of the Sun ſome Time ago; 
and heard People talking much about it. A 
ſmall Ring of the Sun's Body ſhone, round the 
Moon ; whence, I perceive, he muſt be at 
leaſt larger than the Moon. | 

P. And that not a little, if you conſider at 
what a vaſt Diſtance he is beyond our Satellite. 

N. It muſt be ſo. I hope I ſhall ſoon have 
the Pleaſure of underſtanding theſe Things 
better. 

P. To return; you are chiefly to take No- 
tice of four Points of the Ecliptick, becauſe 
much depends on the Knowledge of theſe. 

M. What are they ? 

P. The firſt of Aries and Libra, which 
are called the Equinoctial Points; becauſe when 
the Sun, or rather the Earth, is in theſe, the 
Days and Nights are equal to all the Inhabi- 
tants of the Globe: And the firſt of Cancer 


and 


= 
j 
} 
4 
1 
| 
| 
J 
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as and Capricorn, which. are called the Sita 


M. I perceive the Points themſelves on the 
Globe, and think I know the Reafon why 
the laſt are called Solftitial. 

P. The Reaſon is not hard to be found out. 

N. Since the Sun in theſe Points of the 
Ecliptick 3 is fartheſt diſtant from the Equator, 
either to the North or South, before he begins 
to return, he ſeems to ſtand 8 little? his Mo- 
tion ſſibly appearing then ſlower. 

. . 2 0 dent. And from his turning 
bugk at theſe Points, thoſe two leſſer Circles, 
parallel to the Equator, are called Tropicks ; 
for the Word ſignifies turning back, When 
he comes to the Tropick of Cancer, it is our 
Summer Solftice; and we have then the long- 
eft Day, and the ſhorteſt Night: But when 
he is got down to the Troprck of Capricorn, or 
Winter Solſtice, our Days are ſhorteſt, and 
Nights longeſt. 

M. It is but reaſonable, I perceive, that 
theſe Points ſhould be chiefly taken Notice of; 
fince when the Sun is in theſe, (or rather the 
Earth, as you obſerved,) he either makes our 
Days and Nights equal, or gives one of them 
their greateſt Length; ſo that our moſt re- 
markable Changes begin from them. 

P. The Obſervation is juſt, Laſtly, you 
33 here the Polar Circles, as far diſtant 

om their reſpective Poles, as the Ecliptick de- 
clines from the Equator, which Diſtance you 

72 yourſelf meaſure on che brazen 3 

t 
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M. It ſeems to be about twenty-three De- The mn 


Conferedcs. 


CES. — 
85. And almoſt an half. | 


XI. L Thus fir, I think, I underſtand: 
But how are we to find out in the Heavens 
themſelves thoſe Signs of the Zodiack, where 
certainly there are no Effigies of the Creatures, 
whoſe Names the Signs bear, as on tun pant- 

ed Globe? 

P. The four Points we have been 
ing of are known and determined 97 2 ho- 
nomical Obſervations; and the Degrees are 
reckoned from the firſt of Aries eaſtward, of 
through the following Signs (as they uſed to 

in every Sign thirty Degrees. Heres 
e Signs themſelves are known and limited ; 
fince each of them takes up the twelfth Part 
of the Ecliptick. And chi! it 5 known what 
Stars are contained within ſuch a Space, ſo 
that they can be reduced to their proper Sign, 
and the Peder of that Sign: And when once 
a few are known, we come to the Knowle 
of the reſt without much Difficulty. As f 
Example, the Pleiades we ſpoke of are in the 
twenty ſixth Degree of Aries, and four 
diſtant from the Ecliptick northward. From 
theſe you will eaſily diſcover both the Names 
and Places of the neareſt Stars, and from theſe 
again others; remembering always to make 
yourſelf acquainted with the Stars of the great- 
= Magnitude firſt, for theſe: will direct you 


128 
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The third beſt, And thus you may make a Map as it 
ww were of this Part of the Heaven. 8 


M. To that Purpoſe this artificial Globe, 


I preſume, will be of Uſe. 
P. Of very great Uſe: For on it you have 


| the Names and Places of the Stars marked ac- 


cording to the lateſt Obſervations. 

M. And the Heavens and Glove are to be 
conſulted by turns. 

P. That will be proper: Only you muſt 
firft underſtand ſo to ſet, or rectify the Poſition 


of the Globe, that it may repreſent the Face 


of the Heavens at any particular Time. You 


will alſo eaſily. ſee that the Winter Time, and 


the long and clear Nights, are fitteſt for this 
Purpoſe : You may then have the Proſpect of 


the whole 3 of the Heavens almoſt in 


one Night. But a Friend will ſhew you more 
in two or three Evenings, than you could o- 
therwiſe find out by yourſelf in a long Time. 

Aſter that, a little Practice will make the Thing 


both eaſy and agreeable. That Seaſon will al- 


ways _ with Pleaſure to you : Every Year 
will renew your former Acquaintance: You 
will have a chearful Temper, and find rational 
Entertainment, while others are eaten up with 
the Yay: and Vapours. 


FP 105 will find it more difficult to obſerve 
the Stars when near the Horizon, than when 
they are got higher up; for the Air is more 
groſs and thick, while we direct our View 

along 


I ſhall long exceedingly for that Seaſon. 


880 mo 2 . 
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along the Surface of the Earth. And for the 8 
"Rn Reaſon, Stars not far diſtant from each wy s 
other, when near their greateſt Altitude, ſeem 
farther ſeparated while they riſe in the Eaſt, or 
go down on the other Side; which you will 
obſerve at firſt, not without ſome Surprize. 
M. 1 have,. indeed, obſerved a Tree, or a 
Man, to appear taller and larger, ſeen through 
a foggy Air, than when it was perfectly clear. 
FP. Even when the Air is cleareſt, it is ſtill 
thicker near the Earth, becauſe of the Vapours 
- conſtantly riſing: And when you look at an 
Object on the Horizon, the Eye encounters 
more of this "Thickneſs, than by looking higher 
upward. 
M. Poflibly, it is this Thickneſs of the Air 
near the Earth, that makes diſtant Mountains 
appear blueiſh ; and, if a great Way off, ſcarce 
| diſtinguiſhable from the Ble Ether. 
P. It is very well obſerved, Matho ; and this 
ſhews us that the Atmoſphere becomes purer 
and finer, the hi * it riſes. If it were as 
2 for forty or fifty Miles ſtraight upward, as 
or an equal Diſtance outward, or near the Sur- 
face of the Ground, we ſhould neither enjoy 
the Light of the heavenly Bodies ſo pure, nor 
the Heat of the Sun to ſuch a Degree, as at 
preſent. The Sun would often appear. co- 
oured, with his Edges well defined, the 
Strength of his Rays being taken off, as ſome- 
times he appears now when near the Setting. 
M. 1 am glad of having ſtumbled on the 
Obſervation : What you K ſatisfies me, that 
Vol. I. the 


- . 
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the wil the higher Air becomes till more clear and 
2 tranſparent : It muſt have been very uncom- 

fortable, if our Heat and Light had been thus 
greatly abated. - And from this, I think, we 
may infer, that the Altitude of the Atmoſphere 
cannot be very great. 

P. Indeed, Matho, that is uncertain. The ; 
Air is a ſprin or elaftick Fluid: The u 1 
Parts of i ſpring, or c — be at ſuch Diſtaee 
from the Earth, that their Gravitation to it, | 
and Repulſe from the lower Particles, may be wy 

in Egquilibrio. Their Attraction to the Earth 
can there be but very ſmall, and their repelling 
Force is exceeding great. 

M. Leaving that Affair then; in turning 
round the Globe here, I perceive the ſeveral 
Signs do not kee within their own Limits. 

P. There are ſome Niceties obſerved about 
the EquinoQtial Points, which is not worth 
your while to.dwell upon at firſt. 


— 


XLI. NI Things then being, I 1 
rightly prepared, pray ſhew me how the great 
Changes in Nature, and the Diverſity of Seaſons 

- are brought about by the annual Motion of the 
Earth. 

P. In Order to this you'muſt imagine your- 
felf in good Earneſt to be carried round the 
Sun, with the Earth, for one whole Revolution. 
AI. Since you have ſhewed me that we are 
thus conſtantly carried round him, it is only 
imagining a real Matter of Fact, drawn into a 
narrower Compaſs, 


2 . FI F. Ic 
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P. It will he proper to begin fram the firſt The. ies 
Degree af Libra: tor the Earth being there. 
the Sun muſt appear in the firſt Degree of 
Aries; and you may fancy that this is the nint] 
of March, or vernal Equinax. ; 
M. Let us ſet out then. 8 
PH. Call to Mind, likewiſe, that the Axis of 
the Earth points conſtantly to the Pole of the 
Heaven ; that Paint, namely, which ſeems im- 
moveable in the Earth's diurnal Revolution: 
For by this Means it happens (becauſe af the 
immenſe Diſtance of the Heavens) that the 
Axis keeps ſtill parallel to itſelf. 

M. This I do not underſtand ; pray explain 
P. I imagine a Diameter drawn through 
the Earth's Orbit, from North to South, or 

from the firſt of Cancer to the firſt of Capricorn: 
And if the Earth's Axis was produced, when it 
is in the Extremities of that Nameter, the 
two Productions would meet in the Pole of the 
Heavens, and with that Diameter form a 
Triangle: And yet the Axis in both theſe Po- 
ſitions ſeems exactly parallel to itſelf. 
M. When its Productions make the two 
Sides of a Triangle? | 

P. Even in that Caſe. 

M. This I cannot rehend, unleſs I 
ſhould fuppoſe thefe two Sides immenſely 
long, and the Diameter of the Earth's Orbit 
extremely ſhort, with Reſpect to either of 
them, or like a Point between them. 

H. That is indeed the very Caſe. 
| * K 2 M. Then 
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M. Then it ſeems the whole Diameter of 


— the Earth's Orbit is as little, with Reſpect to 


the Diſtance of the Heavens, as the Semi-dia- 
meter of the Earth is, with Reſpect to the 
Diſtance of the Sun. 

P. It is ſo. | 
M. This is amazing! We can ſcarce form 
a right Notion of the Diſtance of the Sun, 
which yet is but as a Point in Compariſon to 
the other. At that Rate the whole planetary 
Syſtem muſt be but a ſmall Thing, compared 
with the ſtupendous Concave of the fixt Stars. 
P. Leſs than a Nut-ſhell, compared with 
ſome ſpacious Dome. 

M. I muſt remember this, and think of it 
more at Leiſure, — . 

P. Here likewiſe is an wk intelligible 
Figure of the whole annual Revolution, which 
will ſomewhat help your Imagination. 

M. I perceive there Aries on our Right- 
hand, and Libra, whence we are to ſet out, on 
our Left: And I fancy we are to move ac- 
cording to the Order of the Signs, or towards 
i corn. 

P. Laſtly, remember, that the Earth rolls 
round on its Axis, or performs the diurnal Re- 
volution, all the Time it is carried round the 
Sun. For if that larger Globe repreſented the 
Sun, and this fmall one the Earth, it is as if I 
carried the little one round the bigger, and at 
the ſame time turned it on its Axis, 

M. I underſtand : But all theſe various Ad- 
monitions put me in Mind of Phebys's tedious 

| Advices 
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Advices to his Son, before he would permit The. third 
him to mount the Chariot. — 
P. We are juſt going to ſtart. But firſt, 
obſerve how Things are, in the Poſition the 
Earth is in at preſent: For, becauſe the Equa- 
tor of the Earth is now exactly oppoſed to the 
Sun, and he enlightens always a Hemiſphere, 
or half of its Surface, his Rays will reach to 
both Poles. Whence from the diurnal Revo- 
lution of the Earth, the Days and Nights are 
equal all over the Globe. 

M. You told me before, it was ſo at both 
Equinoxes, and now I perceive the Reaſon of 
it; we are in the Rays of the Sun for one half 
the diurnal Revolution, and in the Shadow of 
the Earth, or Dark, for the other half. 

P. It is ſo: Let us now ſet forward; and as 
we proceed daily with the Earth toward the 
South, through Li bra, Scorpio, and Sagittary, 
to the Beginning of Capricorn, the Sun ſeems 
to riſe above the Equator, and move to the 
North, through the oppoſite Signs Aries, Tau- 
rus, and Gemini, to the Beginning of Cancer. 

M. Not ſo faſt. . The Earth, you 
fay, is now on the South Side of the Sun. 
Why ?—becauſe its Axis, always reſpecting the 
North-Pole of the Heavens is now more turned 
to him: Therefore he muſt be on the North 
of the Earth. | 

P. Sofar ou are right. | 

M. And this is the Reaſon why he ſeems to 
riſe higher to us: For, ſince over our Heads is 
always upward to us, as the Axis (kee pa- 

Y w_ K 3 (keeping a 
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Conference, 


— pears to riſe higher above us. And for 


1 


Sight that is, fince the Earth 
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Fallel to THIF) turns us more to him, he 


fare Reaſon, the South-Pote turning Fom 
Hin He ems to fall lower, to them, 7 
P. You eoriceive perfetMy well what Effect 
the Paralleliſm of the Parth's Axis has. Now 
fine the Sun began to riſe th the northern 
to be > 
the Foutherh Signd, ee e 
Nos Pole more to the Sun; his Rays fall 
ſhort of the South-Pole, and Nach beyond our 


North-Pole; and that day more and more, as 


the Sun ſecems to rife Higher. Whence f 
comes to paſs (the Earth ſull continuing to rofl 
bn its Aris) that the Days grow always longer 
with us in the north Parts of the Earth, and 
Thorter to thofe who Ne on the ther Side the 
Equator. 

M. I unde gend; for iow ft happens that 
dn this Side öf it, „the greateſt Part of the 'dinr- 
Hal Revolution is ed in che Light of the 
_ but on the other Side, the greateſt Part 
wed in the Shadow of the Earth. 
7 r bay muſt or 


| Corn ; that 18, when te ſeems t6 pet 80 
de Horthtnoft Point, and we are really in the 


SEAT of the Earth's Orbit, ur Du 8 
Ure at the longeft, lid chefrs en He 'ditier 
dr Equator are at the ſhorteſt. M. And 
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$8 beyond the North-Pole ? 


Pope the Equator; that is, to the farther Side 
of the Arctick Circle; and. on the oppoſite 
Part, they reach only to the nearer Side of of the 
Antarctick Circle. Whence the firſt is all in the 
Light, and the laſt all in the Earth's Shadow.” 
M. I ſhould have perceived this, without 
aſking you the Queſtion. For ſince he always 
illuminates a Hemiſphere, or half of the Earth's 
Surface, he muſt ſhine as far beyond the orie 
Pole, as he has advanced nearer it; and as far 
Mort of the other; as he has receded from it. 
P. And now we are at the Tenth of June; 
for the Earth has 
As ainety-three Revolutions on its own 


M. Thus far, I think, I conceive perfectly 
P. And now, Matbo, that we are on the 
ſouthmoſt Point of the Earth's Orbit, let us 


imagine that we obſerve the Altitude of 6d 
Pole and mark it down. 


. To what Purpoſe? 
P. You will ſee immediately. 


XIII. Having thus travelled with the 
| Earth through the firſt Quadrant of the Eclip- 
tick ; from — Tropick of Capricorn, we he- 
gin to move eaſtward, through Aquarius, and 
Piſces, to the firſt of Aries; and the Sun the 
contrary Way, from the Tropick of Cancer, 
N Leo, — Virgo, to the firſt of Libra. 
Fr K 4 - * Let 


P. Juſt as far as he ſeems to have riſen l- 5 
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*. And how far do the Sun's Rays reach gc 


third 
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. 


M. Let me, if you pleaſe, conſider the 


w— Earth's Motion in this Quadrant. — Its Axis 


always reſpecting the North, or keeping pa- 
rallel to itſelf; and the Sun ſeeming to move 
weſtward, as we. advance Eaſtward; the In- 
clination of the Axis northward will gradually 
ceaſe to be turned to him: So he muſt loſe of 
his Altitude, or ſeem to deſcend to the Equa- 
tor again, by the ſame Degrees as he ſeemed to 
riſe above it in the former Quadrant. 
P. You expreſs the Appearances with much 
Propriety.. And as to the Length of the Days 
and Nights ?: —— o 5 
M. The Days muſt be ſhortened from the 
Solſtice to the autumnal Equinox, in the ſame 
manner as they were lengthened from the ver- 
nal Equinox to the Solſtice: For it is eaſily 
ſeen that the Sun muſt enlighten the Earth in 
the ſame manner when he returns to the Equa- 
tor, as when he departed from it. ä 
P. Becauſe in equal Diſtances from the 
Solſtice the Earth's Axis is equaily inclined to 
the Sun; ſo that its Motion through this Qua- 


_ is only the Converſe of its Motion in the 


That makes it fo eaſy to be apprehended : 
The. only Difficulty is to conceive it in the firſt 
Quadrant. And now that we are come to 
the firſt of Aries, the Days and Nights muſt 
be equal again; as when we ſet out from the 
firſt of Libra. BB 0 85 5 7 
P. One Particular here however is worth 
EST” M. Whas 
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M. What is it? — The this). 
P. The Arctick Pole hath been! in the Light 3 
of the Sun, all the Time from the vernal to the 
autumnal Equinox; that is, all the Time the 
Sun hath been among the ſix Northern Signs. 
M. This is abundantly obvious: For as ſoon 
as the Earth moved by the firſt of Libra, his 
Rays reached beyond the Pole; nor have they 
yet left it, when we are got to che Beginning 
of Aries. 


P. And the South Pole hath been all the 
Time in the dark. - -- 
M. That is equally plain: Bat the Sun will 


make up its Loſſes when he is | among the 
Southern Signs. 


P. He will indeed. 
M. And hence it follows that at the Poles 
of the Earth, there is but one Day and one 

Night in the whole Year. 

P. Youare ſo ready in theſe Things, Maths, 
that I think we need go no farther in the an- 
nual Revolution. 

M. By all Means finiſh the Earth's Courts 

P. We leave the firſt of Aries then on the 
12th of September, and the Earth begins to 
move North from the Sun : Our Pole now 1s 
turned gradually away from him, becauſe of 

the conſtant Inclination of the Axis north- 
ward, and the South Pole is turned more fo 
him. Whence he ſeems to fall down below 
the Equator to us, and to riſe higher to thoſe 
on the other Side of i it ; for over their Heads 
1s uproard t to them likewiſe, In this —Y 

e 


hs . N 


Carried to 


the — — And then our r Nel 
is become as long as our Day was in the oppo- 
ſite Solſtice ; and the Day us ſhort as the Night 
was then. 


N. What « beautiful Regular ther in 
all this Motion! | 


Ate rem in the Noche Boe 
of the E 's Orbit, let us obſerve the Altitade 
of the Pole again; and we ſhall, not find it 


raiſed any higher, than in the Point; 
though we have been carried towards it by the 


whole Length of a Diameter of the Magnus 
Orts. 


M. 1 ſhall furely remember the weten: : 

57 it it I ſee clearly that that Diameter, how long 
ſbever, is but as a Point compared with the 
Diſtance of the fit Stars — 

P. In this Situation of our Globe, N: — 
ſeems to lour upem us; and we ſuffer in our 
Turn the Rigours of the hard Seaſon. Our 
Rivers are 'frozen over, and the Earth is cover- 
ed with deep Snow: While on the other Side 
the Equator Summer reigns, and the wearied 
Inhabitants ſeek the Shade to ſkreen them 

from the ſcorching Heat of the Noon Day Sun. 
M. By the fame wonderful Motion of our 
Globe, I fee the Bounty and —_— eee 
reach all its Inhabitants! 


P. From 
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F. From, "this chill Solſtice we begin* to The, chin, think. 
ave! South, and the Sun ſeems to return SY 
nofthwarg ; till the Earth, coming — $0 to the 
_ frſtof Libra, finiſhes its annual Courſe, having 

in the mean Time performed about 365 Re- 

volutions on its Axis, and Og divided the 

Veat᷑ into a any Days, 


q XIII. Now, Philon, you have made me 
Maſter of the Thing I ſo much deſired. The 
Earth's Motion from South to North of the Sun, 
with the Parallelifin of its Axis, are as pleaſant, 
as new to me. Nothing could have given me 
a clearer View of this grand Revolution, unleſs 
T had been taken up into the Heavens, and be- 
held the whole annual Courſe from ſonre com- 
+ verilent Sration on high. 

P. Youare to make the ſame Tour then by 

0 yourſelt I ſuppoſe, ſince you're ſo mightily 
Niesel with the lation. 

MM. Not once, I aſſure you, nor confined to 
theſe littlè Dravghts on Paper; but under the 
open Heaven, where I ſhall have Scope. And 
at no Time of the Year can I thus go round the 
Zodiack, but I muſt come to the Place where 
we chen really are. There I will ſtop, and 
conſider the Face of Things in that Poſition of 
our Globe; and by doing this frequently, the 
- Heavens thetniſelves will at length become my 

 Dragram. 

P. This will be an agreeable enough Paſi- 
Time, Matho, when you happen to be cloy'd 
with your other Diverſions as you 'own'd was 
the Caſe ſometimes, = 
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M. I have even been ſometimes ſiek of myſelf, 


hib, having nothing to do that J could take 


a Pleaſure in: And if that be the Spleen or Va- 
fours you ſpeak of, it is a bad enough Diſeaſe. 
P. So much the worle, as it beſpeaks a weak 


and feeble Mind. 


M. Iam obliged to you for teaching me how 
to prevent it.—But tell me, what would the 


Face of Things be, if the Equator and Eclip- 


tick coincided into ans? 


P. Vou have already found out Things 
more difficult than this: Wherefore imagine 


your Suppoſition to be 3 and then try to 


anſwer your own Queſtion. 

M. My Lazineſs deſerves a eee Reproof: 
Pray obſerve then if I can repreſent the Con- 
ſequences of ſuch a Caſe juſtly.— The Sun 
would be conſtantly on the Equator : There- 
fore there would be a conſtant Equinox, or Equa- 
lity of Night and Day, all the Earth over: In 
the ſame Place there could be no Diverſity of 
Seaſons, becauſe the Sun would ſtill be at the 
ſame Diſtance from them: And laſtly, we 
might diſcover the Limits of the Year, that-is, 
the End of a Revolution of the Earth round the 
Sun, by the Stars ſeen in the Night Time, on 
the Side of the Earth turned from the Sun ; but 
not eaſily by his apparent Motion by Day. And 
indeed in that Caſe the annual Motion of the 
Earth round the Sun, would be, I think, al- 
moſt needleſs; ſince we ſhould have the ſame 
Degree of Heat and Light from him, if the 
Earth ſtood ſtill in the ſame wy and revol- 


ved 
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ved on its Axis, as at preſent: Only we could Fhe thira - 
then have but one Face of the Heavens, and == 
the' ſame Stars conſtantly expoſed to our View 
in the Night Time: Which (if you would 
not think me a little vain) I own- I ſhould be 
ſorry for: And I am ſure the contemplative 

Part of Mankind would reckon it a prodigious 
- Loſs. 
FP. You have deduced the Conſequences 
very juitly, Matho : But what ſhould we gain 
or loſe by this Change of Conſtitution ? 

M. We ſhould loſe, I think, a great deal. 
At the Equator: and neighbouring Parts all 
Things would be violently ſcorched with the 
Sun conſtantly over their Heads: In theſe Parts 
where we live, it 1s to be doubted if we could 
have any Grain, any Harveſt, or Ripeneſs of 
Vegetables, having never more Heat than now 
about the middle of March: Elſewhere, eternal 
Winter, without the Hopes of a returning 
Spring, would baniſh Mankind from a great 
Part of the habitable Globe. And certainly it 
is wonderful that from ſuch a ſmall Obliquity 
of the Ecliptick, ſo many agreeable Viciſſitudes, 
and ſuch Advantages to mankind ſhould ariſe ! 

P. Your Reflection is well grounded; and 
ſo it is for the moſt Part; we do not attend to 
the Advantages of our preſent Conſtitution, till 
we conſider fairly the Conſequences that would 
enſue on a Change — _. 

M. But what are we to think of the cher 

| en ? Do * enjoy the * Viciſſitudes ? 


P. The 


| 
| 
| 
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P. The fame; or at leaſt not much diffe- 


S They are dark Bodies like our Earth; 


have a diurnal Rotation on their own Axes ; 
and are like our Earth, carried round the Sun, 
Theſe lil \Circumflances muſt produce the ſame 
es in King, though perhaps not the fame 
in Degree, In Jupiter and Mars, the Eclip- 
tick nearly coincides with the Equator : In 
Saturn theſe two Circles decline farther from 


each other, than on our Earth. Whence the 


firſt two Planets have a leſs Difference of Sum- 
mer and Winter than what we enjoy; but the 
laſt a greater. And on what Account ſoever 
we may ſuppoſe a diurnal Revolution to be 
given to Jupiter and Mars, there will be {till 
= Reaſon for allowing it in Saturn ; if it 


at all proper to ſpeak of the Equator of a 


Planet without ſuch a Revolution. 


M. But how ſhould'one know theſe Planets 
from other Stars, ſince they do not keep the 


fame Place, but move, as our Earth does, 


through the conſequent Signs of the Zodiack ? 

P. That very Circumſtance makes it eaſy to 
know them. For on a very little Acquain- 
tance with the Heavens, you will be ſurpriſed 
to find a great Star in any Part of them, which 


uſes not to be there. You will ſoon become 


acquainted with their Courſes and Periods, 
and know in what Part of the Heavens they | 


ought to be found. And if you would have 


more Exactneſs, you may have recourſe to the 
aſtronomical Tables: I will give you the 
proatels Pleaſure to be able to calculate — 

Ore 
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folt hand; where _ muſt. be at any given der Ars 
M. You double my Curioſity, by flattering 
my Hopes ſo agreeably.——But as we have 
done through a good many different Subjects in 
this Conference; if you pleaſe I would retire, 
and try to recolle& them, while they are 
yet freſh in my Memory. - 
P. I am fatisfied, and wiſh you good $66 
ceſs, Maths : Theſe Subjects are but dry and 
un-entertaining, 
M. If I can make them plain to myſelf, 
that will make them pleaſant, Beſides, I think 
you artfully decried the Deſcription of the an- 
nual Motion, that I might be the more ſurpri- 
fed with the Agreeableneſs and Variety of the 
Things repreſented. | | 
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Fourth CONFERENCE. 


From the Confideration of the Beauty and Order 
e the Planetary Syſtem Matho is led to en- 
' guire how it began at firſt to be; or who was 
' the Author of fuch a Work ? The Reaſons are 
* faid down, by which this may be diſcovered. 
Tat the Planets are conſtantly impelled 
tuo diſtinct Forces, without which they could 
nat revolve in Orbits about the Sun: That 
any Body of itſelf refiſts to revolve about a 
Center: That Gravitation, and the Attraction 
© of Coheſion,” cannot be the Effects of Matter, 
or any mechanical Cauſe ſbeum from Variety 
of Arguments, Hence Matho diſcovers that 
theſe Effects muſt proceed from the immediate 
Poder of the Deity. The Unity and abſolute 
Perfections of the Supreme Being deduced in 
a plain and natural Way. 


- 


The he XIV. P.C BALL I congratulate Maths 


ſtarry Regions: 


on his ſafe Return from the 


M. You may, if you pleaſe, though I 
found every Thing ſafe and agreeable . 


The Bull, the Scorpion, the celeſtial Archer, 

and all the poetical Monſters diſappeared : 

My only Solicitude was, to conceive rightly ' 

the annual and diurnal Motions of the _ 
Fees 7 


f w-.z + 
| 5 
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and how theſe - occaſion the Viciflitudes we The fourh 


obſerve in Nature. This I in ſome Sort ac- \ 
compliſhed : But now an Affair of greater 
Moment takes up my Thoughts. 

P. What may that be? 

M. When I conſider attentively this vaſt 
Frame of the Planets, ſo ſimple in its order, 
and yet find that this Simplicity is the Source 
of ſuch Variety, I am perfectly aſtoniſhed. 
Wherefore let me aſk you, how ſuch a Frame 
began at firſt to be; or by what Force theſe 
prodigious Bodies are thus conſtantly driven 
round the Sun, and detained in their Orbits? 
I find I cannot be eaſy till I know the Cauſ 
and Origin of theſe Motions. Tx 
P. You may aſk what you pleaſe, Matho; 
but Iam reſolved to anſwer in my own Way, 

M. What is the Meaning of this, Philon ! 
P. The Meaning of it is, that I am not 
willing to diſappoint you by a plain and ready 
Anſwer, - 
M. That Meaning is above my Compre- 

henſion. > 

P. The Caſe ſtands thus; a Queſtion of 
ſuch Importance is not to be anſwered in a 
Word, like Facts, for which no other Reaſon 
can be given, but that they ſo happen : Here 
we mult proceed at Leiſure, that the Truth 
may rather appear from the Reaſons on which 
it is founded, than be delivered in bare Words, 
as when a School-maſter teaches a Child. 
MM. I remember you told me ſomething like 
this before, and it is certainly a right Method: 
11 L But 


; MATHO : or The 
But as it is a long Time fince you firſt aid fo, 


— to tell me now more fully the Reaſons 
that lead to the true Anſwer of this Queltion, 4 


P. Even that I am not diſpoſed to do. 

M. Then I perceive I can expect but little 
Satisfaction in a Point, which you r e 
own to be of the greateſt Importance. H 
Pi. You are to proceed thus, Matho; ll 
me frankly what common - Senſe ſu 
you concerning the Motions of theſe — 
Bodies: I ſhall ſurely oppoſe you Tooth and 
Nail; but do you maintain your on Side of the 
Queſtion, as far as Reaſon can ſupport you. 

M. This is a very unequal Match, and not 
a great deal to your Credit, I think. Kitt 

P. The Match, I'm afraid, is not ſo un- 
equal as it would be : However, it will be of 
ſome Advantage to me, to hear the Sentiments 
of plain and unbiaſſed Nature, on ſuch a Sub- 
jet. For it is here, as in Life, we Men live 
according to the Mode, and argue from Au- 
thority: So that though I loſe in the main, I 

ſhall gain in hearing your natural Sentiments. 

MM. Without replying to theſe Flouriſhes, I 
think ſome mighty Force muſt be neceſſary, 
to put thoſe huge Bodies once in Motion; and 
then they ſtand in need of a conſtant Direc- 
tion, otherwiſe they would every Minute leave 
their Orbits; fince no Body of itſelf can revolve 
about another in a free Space. 

P. What ſhould hinder it? 

M. What ſhould hinder its it neceflary 
dat! it ſhould of itſelf - revolve in a free Space? 
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P. I do not ſay it is. due fourth 
M. It is your Buſineſs then, I think, rather 


to ſhew me what ſhoald cauſe it, than mine 


to ſhew you what ſhould hinder it. For if 
there be no Caule to produce the Effect, though 
there be nothing to hinder it, the Effect can 


never be produced: Nor can there be a greater 


. -Impediment to any Thing, than the Want of 
a Cauſe to produce it, | 


P. It may be ſo, * 10 


M. Nay, it cannot be otherwiſe, I perceive, 
Philon, you are endeavouring to puzzle me; 
but I can maintain this againſt you, or any 
Body elſe. Beſides, I know from a hundred 
different Inſtances .in my Diverſions, that if I 
ſtrike a Ball, or any ſuch Thing, it goes 
ſtraight forward, but never moves in a Circle. 


1 remember nothing that moves in a Circle, 


except when we drive a Stone round in a 
Sling; or perhaps when ſome light Body is 


carried round in a Whirl of Water; which 


certainly is not applicable to the Planets de- 
ſcribing circular Orbits in free Spaces. 
P. How do you know that the Spaces in 
which the Planets move are free? They may 
be full of a ſubtile Matter, | 
M. Look you, Philon, I am yet but a raw 
Diſputant, and know not all your Arts of diſ- 
concerting People; nor ſhall I ever ſtudy t 
ſince I think they only obſtruct the Diſcovery 
of Truth: But this I know from Experience, 
that our Earth. for Inſtance, is ſurrounded 
with no ſuch denſe Matter, as could _—_ 
Ben L 2 WI 
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"The forth within the Limits of its Orbit, which it muſt 


"TY endeavour conſtantly to break through, by its 


rapid Motion . Beſides, ſuppoſing that ſome 
ſuch impalpable Stuff, as this ſubtile Matter of 
yours, could drive the Planets round, what, I 
-pray you, muſt drive this Matter round, and 
every Particle of it? This increaſes the Diffi- 
culty. And if you ſhould ſay that this Matter 
does not move round- with the Planet, but 
ſtands ſtill, it muſt, by its Reſiſtance, ſtop the 
Motion of the revolving Body, inſtead of keep- 
ing it within its Orbit; which increaſes the 
Difficulty another Way. Nor have I forgot, 
when I fay this, what you told me concerning 
the Atmoſphere's ſurrounding the Earth: But 
it reaches to no great Height, and partakes as 
well of the Earth's annual, as diurnal Motion. 
And its annual Motion remains to be account- 
ed for, as much as the Earth's; ſince its diurnal 
Motion could not be otherwiſe accounted for, 
than the Earth's was. 8 55 v7 
Pe. Theſe are the Things, Matho, which I 
was defirous of hearing from yourſelf, You 
are ſooner and more ſtrongly convinced, by 
entering into the Diſcuſſion of Particulars, and 
diſcovering the Reaſons of them yourſelf, than 
you could have been by hearing the fame 
Things from me: And as this is the moſt ef- 
fectual, fo it is by far the ſhorteſt Method. 
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locitatem & carſus determinationem ms ventur. an 53. Lib. 2, 


Princip. D. Newton, 
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M. Tell me then by what Force, or the Di- The fourth” 


Fef1on of what Cauſe, the Planets thus continue 
to move round the Sun in circular Orbits? 
P. By no Force, and the Direction of no 
Cauſe at all. | | | 
MM. And yet I have ſhewn you juſt now, 
that a Body muſt go ſtraight forward, and 
cannot move in a Circle, unleſs it be conſtant- 
ly kept in, as a Stone is by the Sling. 95 
P. But pray take Care, leſt your Diverſions 
deceive you in this Point. 

M. Which Way? 25 
P. When you throw a Stone ſtraight for- 
ward, it doth not move ſtraight forward; but 
always draws nearer the Earth, and at laſt falls 
on it. | | 

M. It is fo, indeed. But hold a little. 
This is excellent! How oft have you told me, 
that the Action of falling downward, is not the 
Action of the Body itſelf which falls, but the 
Effect of another Cauſe? This is what I am 
contending for, and your Inſtance to the con- 
trary makes againſt yourſelf. £ 
P. I ſee you are fluſht with Succeſs, Matho: 
But leaving this Inſtance as we found it, What 
would you fay, if I ſhould deny that there 
was any Cauſe that kept the Stone to a circular 
Motion, while it is whirled round in the Sling ? 

M. If you denied ſuch a Cauſe in good 
Earneſt, I could eaſily convince you, provided 
you could be convinced by Reaſon. - 
P, Convince me if you can, 
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XL. M 1 ſhalt not ſtay then to obſerve 
hd you ſeem to deny this Fact in a very cone 
tradictory Manner; but aſk you, if a Stone 
put into a Sling could | move in ally Wen 
without fome Hand“ 
g. It could not. | 


M. And then, could it move 1 in a 
Wr Space, if the Sling did not conſtantly 
keep it within thoſe Bounds? | 
2. I cannot tell. wy 

M. Come, ſpeak ingemuouſly, Plilons 11 
undertook only to convince you, provided you 

would ftand to Reaſon. — For tell me What 
happens, if you let the String go? 

PF. The Stone immediately flies out. 

M. Doth not, therefore, the String con- 
fantly impreſs another Force upon the Stone, 
in drawing it ſtill back to the Hand, as it 
Were the Center of its Motion? | 

P. I own it does. | 

M. The Stone then is conſtantly preſſed, 
or urg by two contrary Ferces : By the one, it 

would inceſſantly fly out, this belongs to the 
Stone itſelf ; — by the other it is as inceſſant- 
ly kept in, this is the Action of the String. 
Have you any Thing to reply ta this? 

P. Nothing. 

M. There is another Confideraticn, like- 
wiſe, that confirms all this, and in which 


any Boy would be able to give you Satis- 
faction. 


. Pray let me hear it, 


M. If 


2 lers P —_ 


Velocity, it ſometimes happens that the String 


15 
- M. If we whirl round the Stone with more The, nr 
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breaks; "which. ſhews, that as the circular 


Motion becomes ſwifter, the centrifugal Force 
(as I now remember you called it before, when 


{peaking of the Ring twirled round on the 
Table) becomes ſtronger. 


P. It does certainly, otherwiſe. the String | 


would not break. 

M. And muſt not this Increaſe of centrifu- 
al Force require an equal Increaſe of contrary 
| Fo 24 to keep the Stone to its Orbit? 
P. It muſt.— And now, Metho, you have 
convinced me ſufficiently ; but at the fame 
Time you have taught me how I may con- 


vince you, if you ſhould deny again any of 


theſe Things, you have juſt now affirmed. 

M. That I fhall be very far from doing : 
But pray what do you mean by ſuch an In- 
ſmuation? | 
HP. I fay, that this our Earth, and every 
one of the Planets, is conſtantly urged or im- 
pelled by two contrary Forces; one which 
always drives the Planet ſtraight forward, and 
another which keeps 1 it conſtantly from running 
out, by retracting it towards the Sun, the Center 
of its Motion. - What do you think of this? 


M. I think it is eaſier to affirm than to 


prove it. 
P. What do yos deny in it Well, ſince 
ou ſeem in Doubt what to deny, tell me, 
ould the Earth placed at this Diſtance from 
the Sun move any Way without ſome Hand; 


I chat 
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M. It would Sia remain there for ever. 

P. Would it begin to move forward, think 
you, or backward? upward or downward?" 
M. I own it could move no Way, more 
than the Stone in the Sling 
P. Some HAND, therefore, (whatever that 
may be) impreſſes one Force upon the Earth. 

M. 1 own it. 

P. But if, only one Force were pred 
upon it, driving it ſtraight forward, what 
would happen ? Would it keep to a circular 
Orbit, if another Force did not conftantly 
draw it towards the Center ? © 

M. It could not of itſelf keep to a circular 
Orbit, more than the Senn... 

P. For if no other Force acted, what would 

enſue? 

M. It would undoubtedly begin to lee! its 
Orbit that Inſtant. . 

P. Does not, therefore, ſome H A ND. in- 
ceflantly impreſs a ſecond Force, to prevent— 
M. It is enough, Ph:lon; I always forget 
to make the Application from common In- 
ſtances, where our own Experience is.Judge, 
to other Caſes leſs attended to; though the 
ſame Reaſons are applicable to both: But now 
J ſee there is an equal Neceflity for the con- 
ſtant Impreſſion of both Förces, as well in the 
Revolution of ſuch vaſt Bodies as our Earth, 
as in this ordinary Experiment. And indeed, 
this | is the Notion I myſelf had at fiſt; though 

] did 
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Idid mot pere oe the two og ea Ther fourth, 
ita nor was I fo much fatisfl y — 


the rrality of them. LOR 

P. For can a Body, the greater Kb. req 

Ieſ Foree to give it any Sort of Motion? 
M. It requires a greater, ſurely, and a in 
Proj ortion to its Magnitude. 

Since then a Stone twice as big wail 
require double Force, and one thrice as big 
triple Force, and fo on; conſider with your- 
ſelf, how great that Force muſt be, which 
drives round, and keeps to a circular Motion, 
fuch a Body as the Earth, loaded with fuch 
vaſt Mountains, and prodigious Rocks, and 
flying with ſuch Rapidity. 

M. Such Force is above our Eſtimation. 
becauſe we know nothing can be compared. 
with it. Yet I ſhould have ſomewhat a juſter 
Notion of it, if I knew what the Earth' 5 Ves 
locity in its Orbit were. | 

P. It would bean eaſy Matter to RA you 
that, if we were certain of its true Diſtance 
from the Sun. But, as I have faid before, 
that Diſtance is hitherto undetermined. n 

M. However, ſatisfy my Curioſity ſo far, 
as"to tell me its Velocity, on the common 
Suppoſttion | 1 

F. If the n. iddle Diſtance of the + Farth 
from the Sun be two thouſand of its own Se- 
midiameters, its mean Motion in its annual 
Orbit is nine hundred and fifty-thret Engl 125 
Miles in a Minute: But 1 1. its Diſtance 

 tyvaty-one thouſand of thoſe Semidiameters 
(which 


154 
The Wirth (Which comes nearer the 


ina Minute of Time it 
VM.lilles. | 
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22 2 his 5 77 mh Aſtoniſhment above 
xpretiion. .. If I conſider a prodigious Body, 
near eight. thouſand Miles in Diameter, ſhoot- 


ing through the Ether at the Rate of ſixty, 


thouſand Miles in an Hour, and that we our- 
{elves are carried along with it. ——But is this 
to be depended upon? 1 
P. It that be the true Diſtance of the Farth 
from the Sun.(and ſome have made the Niftance 
between them much greater) this Velocity of 
it is as certain, as it is that it moves at all. 
M. This looks like the Exaggerations I have 
heard of. in ſome of the Mahometan Legends. 
P. Thoſe Legends, Mato, are only the 
Productions of an ignorant and irregular Fancy: 
But alas the moſt unbounded Fancy is narrow, 
in Reſpect of the Power of that Cauſe, which 
we have now under Conſideration. 
M. I ſhall not be able, for ſome Time, to 
get over the Amazement this Particular has 


XII. P. It is proper, before you. go, far- 


ther, to let you know, that the one of theſe 


Forces, which prevents the Planets from run- 
ning out in ſtraight Lines, by drawing them 
conſtantly inward to the Center of theirMation, 


is called by Philoſophers the centripetal Force; 

and 15 ther, by which they would run out, 
i called the excurſory or projefile Force. 
. 4 | * M. Theſe 


* 
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M. Theſe Names expreſs the Difference of Tve 
the two Forces very clearly. , 
P. As to the Obſervation which you Boys 
make, that when you whirl the Stone about 
with more Velocity, its centrifugal Force be- 
comes the greater, it is very much to the Pur- 
poſe: For, as you rightly obſerve, the cen- 
tripetal Force (or the ſtretching, of the String 
to keep it in) is increaſed equally. Therefore 
knowing the Quantity (or Strength) of one of 
theſe Forces, you muſt always know the other; 
and you will find the Increaſe of the centrifu- 
gal Force very regular, according to the In- 
creaſe of Velocity; which may be of great Uſe 
to you hereafter. | 
M. I little thought our Diverſions could 
have been ſo uſeful to us in theſe Matters. 
P. As it is of Conſequence to you to be fa- 
miliarly acquainted with the Neceſſity for theſe 
Forces, pray anſwer me a few Queſtions. 
M. Aſk what you have a Mind. | 

P. If neither of theſe two Forces were im- 
preſſed upon a Planet, what would follow ? 

M. Nothing ; for the Planet would reſt in 
the ſame Place, as much as the Stone did in 
the Sling, when no Hand moved it. 

P. It the centripetal Force were only im- 
preſſed, what then would be the Conſequence? 
M. The Planet would ſtraightway be drawn 

down towards the Sun. — 

P. If only the projectile Force ated? 

M. It would run out through the cœleſtial 


Regions, without Let or Hindrance. | 
Oe | P. If 


=” - 
= 
. 
- 
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e P. If ſome HAND ſhould impreſs both 
"CY Forces together, ſo that neither of them could 


overcome the other, what would be the Effect? 
M. The Planet could neither draw nearet 
the Sun, being hindered by the excurſory Ten- 
dency ; nor run out to a greater Diſtance from 
him, being kept in by the centripetal Impreſ- 
fion; but muſt nece Aarily revolve in a Circle. 

FB. But perhaps it is not neceſſary that both 
Forces ſhould act upon the Planet Incegntly, 
and every Moment ? 

M. It is as neceſſary here as in the Expe- 
riment of the Sling: For in the inſtant either 
of theſe Forces ceaſed to act, one of the two 
Gr G0 juſt now mentioned would fol- 
ow. Our Earth, for Inſtance, would either 
be drawn down towards the Sun, or fly out 
through the cœleſtial Spaces. | 
P. You ſee then of what Difficulty it is, 
and 'what Force it conſtantly requires, to 
make a Body revoly c about a Center in a free 

1 
. I fee this ſo clearly, that (if the Body 
be a Planet) I have not Words to expreſs how 
difficult and wonderful an Effect it is, and 
what the Force muſt be; ſince any little Peb- 
ble, driven round a Center, requires the con- 
Kant Action of an external Cauſe, and that act. 
ing in two very different Manners. But the 
more. difficult this Effect is, ſo much the more 
impatient am I to know the Origin of ſuch 
Force, ſo juſtly applied: I beg therefore you 
would not keep me any longer in Suſpence. 
P. Why 
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P. Why ſhonld you ſtill urge this Queſtion Te; four 

ſo. prepoſterouſly, and fo wild the —— 7 
From the very Beginning you muſt know the 

Cauſe of Gravity at all Events: Now you are 

ſolicitous to know what Cauſe ſo conſtantly im- 

preſſes this Force on the Planets. You ſee a 

rodigious Force is neceſſary; you ſee this pi 

Aägious Force is tied. 20d wats pd 

for attaining the End: And is it not very hap- 

py for us that Things are ſo? That Power and 

Force are not wanting in Nature, to our com- 

fortable ſubſiſting; though we ſhould neither 

know hom nor whence they are ſupplied ? 

- M. Why did not you tell me from the Be- 

ginning then, Are we not very happy that all 

Things are ſo as we ſee them, though wwe ſhould 

know nothing farther about them? There would 

be a Compend of Knowledge indeed, and an 

End of Enquiry! Have you not told me that 

nothing is ſo pleaſant to the rational Nature 

as the Diſcovery of Truth ; nothing more ge- 

nerous than to communicate Knowledge? Is 

it generous or fair, Philon, firſt to raiſe in me 

a rational Deſire, and then to ſeem to envy 

me the Gratification of it? - 

P. That is not the Caſe, I can afſure you, 

Matho: But fince you are ſo importunate, we 

ſhall come to the Cauſe immediately; though 

the longer it had been delayed, it muſt have 

been diſcovered with the greater Certainty ; 


for which Reaſon I was willing to. put it off 
for ſome Time. 


I: 
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The faveth If, As you have encouraged me to oppoſe: 
Ny — and contradict you, you need not fear I ſhould - 


1 : 


MAT HO or, The 


give my Aſſent till 1 were fully convinced of” 
the Truth of what you advance. | 
P. To come to the Point then. 


XVII. Tell me, do you er an Ob- | 


| ſervation you made before, when we were 


of the Figure of the cœleſtial Bodies, 
om which you inferred that they were all - 
ſpherical? 
M. What was it? 39 : 
P. It was that this Attraction, which 4 
tains through the whole Maſs of our Earth, and 
belongs to every Particle of it, is no leſs 


valent in all the other Bodies af. the Univerſe. 


M. 1 remember it very well, and am till 
of the ſame Mind, ſince that mutual Tendency, 
of all the Parts of an Body to each other, 


| muſt naturally bring them into a ſpherical Fi- 


gure. It is not enough that they come into 
Contact any how, ſo as to form an irregular 


Figure: They muſt ſtill move to that Point 


where the ſtronger Force draws them; and 
thereby form, and tend to a Center. In Fluids 
this is very plain, let the Body be a hundred 
or a thouſand Times as big as our Earth, as 


you then ſhewed me. And in this Caſe we 


muſt diſtinguiſh, , I conceive, between the two 
Sorts -of Attraction, that of Gravitation, and 
that of Coheſion. They are quite different 
Forces, and preſerved diſtinct in their Effects, 
even when they tend the fame Way, as "= 

= 
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chen likewiſe explained. It is thus the Parti- The founk 
cles of Iron, which tend to the Center of the wat. 
Earth, adhere to other Particles of the Metall 
in the fame Direction, by a different Sort of 
Force: The two Forces, you ſaid, could not 
have been preſerved more diſtinct, though the 

Particles had been large enough to admit of 
Pulleys and Engines to be faſtened to them, 
and though they had been wrought by the 
moſt ſkilful Hands. In fhort, as Gravitation 
is a Tendency of every Particle of Matter, to 
be in Contact with every other poſſible Parti- 
cle, this could never form a tough, a hard, or 
a brittle Body: Therefore it leaves Matter il 
in the leaſt poſſible ſeparate Particles, without 
any particular Degree of Coheſion between 
neighbouring Particles. It only regards the 
Figure of the whole Maſs, and as it effects no 

Coheſion between Parts in Contact, 
it muſt neceſſarily produce Roundneſs of Figure 
in every Body great or ſmall: And wherever 
it is otherwiſe, the Effect muſt be hindered 
by the different Degrees of Coheſion in parti- 
cular Bodies; as you fhewed me it was in the 
Mountains, which are ſupported by hard and 
unyielding Rocks, that they may keep to that 
Height fo neceſſary to a habitable Globe.—— . 
You likewiſe ſhewed me in the moſt convincing 
Manner, that the ſame Attraction of Gravita- 
tion is indiſpenſibly neceſſary to preſerve the 
great Bodies of the Univerſe in that ſpherical 

Figure. Without this, Water would net be 
_ nor could. fluid Bodics conform :them- 


ſelves 


— ——UmD— 2 ↄ — — 


2. a ſelves te 2 globular Surface, as we fee they 
ED conſtantly do. They mi icht admit of, or re- 
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main in any Sort of Fi igure, how. wild or irre- 
gular ſoever ; or if any Force detached them, 
they might remain in the ambient Space, with- 
out ſeeking back again to their proper Center. 
Nay, all Matter might thus remain ſcattered 
and diſſipated in the wide Expanſe. From 
theſe Conſiderations, this Attraction of Gravita- 


tion ſeems to me the only Power in Nature, ad- 


apted to form Matter into ſpherical Bodies; and 
— 2 flary Cement, without which they could 
eſerved in that Figure; and therefore 
we muſt ſuppoſe that it firſt obtained, and till 
prevails, through all the Stars of Heaven, as 


well as between all the Particles of our Earth, 


or of the other planetary Bodies, which we 

know to be prodigious Spheres of Matter. 

P. I find, Maths, you are not idle when 

abſent : You have greatly improved the ſlen- 

der Hints I gave you. Nothing can be more 

juſtly obſerved, than that. the Attraction of 
Gravitation, fince it is a Tendency of every 
Particle to be in Contact with every other poſ- 
fible Particle, can effect no particular Degree 


of Coheſion between the Particles in Contact. 


Hence this Attraction leaves, as you ſaid, the 
leaſt poſſible Parts of Matter looſe and ſepa- | 
rate among themſelves, ſo as to move eaſily 
one upon another, provided their Diſtance 
with reſpect to the Center of their Tendency 
be not changed. We cannot conceive that 
dem _ or from any other uniform * | 

on 


dats Ratedahy | hs 
flee of the Subſtance of Matter; there Hiottid Wa fernt 


afile a Diverſity, or {regularity of Figures a. wynd. 
mohyg the Particles, altar their eafy Mos 
tion, or ding one upon another. — — 
5 proceeds _ — Degrees 
variouſly imprefi or — — 
ef Cohefion) in order — different 
Sorts rhe Bodies, hes wie en om as you 
inferred, only r Figure of the . | 
i — I aviform and re. | | 
lar Figure, to wit, the ſpherical + Whereasthe + | 
other Sort of Attraction is conſiſtent with any 
Sort of Figure, how irregular ſoever. And 
thus we may be fatisfied that any Quantity of 
maſt uid poem form ono eat Bol 
mu one t 
Mbeial, We muſt likewt cone 
ceive (according to the Order of Nature) that 
this Sort of Impreſſion was firſt made upon 
Matter; and that the particular Attractions, | 
which conftitute the different Degrees of Co- | 
heſion, and form the various Species of Bodies; 
were ſuperinduced it. It was certainly 
neceflary, before 2 Sorts of Bodies 
could be formed out of the common Maſs, 
chat the Particles ſhould all be brought to one 
Place. And ly all the Particles of 
the ſeveral different Kinds of Bodies which we W 
know, were once in a fluid Form; the Bodies 
themſelves therefore were formed out'of Maze 
ter under theſe Circumſtances. - 
N. This natural Deduction even affiſts the 
Imagination; and the Reaſons aſſigued ſhew to 
Vo. I. N datis- 
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5 
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Satisfaction, that this Attraction firſt forme}, 
(as I faid before) and ſtill preſerves the ſpheri- 


eal Figure of all the Stars in Heaven, as wellas: 
of all the Bodies in our Solar Syſtem. 


P. I am glad you are ſo much Maſter of 


this Subject: Vou could not have recollected 


Force of the 
" Femain-f1 


Body is deunrtard with reſpect to it; from 
that Center is upwerd:: This only happens be- 


theſe Particulars, and reaſoned upon them thus 
at a more proper Time r can — 
be of more Service to you in the Enquiry we; 
are upon at preſent. Wherefore tell me, Marbo, 
do 2 think that this Attraction of Gravita- 
tion, by which theſe Bodies ſtill preſerve their 

ſpherical Figure, obtains or m ny 3 
their Surfaces ? | 

M. This Queſtion, after what A — adh 1 
Gould think, cannot be difficult: However, let 
me conſider it, that I may be able to Saen 
3 may by W to us both. 


Ai XIVI Chand the Center of every-great 


gauſe of the Attraction or 'Tendeney to that 
enter from the ambient Space. 1 15 is CS 
tainly fo round our Earth: The falling of Rain 
from the Clouds, and the Deſcent e beayy 
Bodies projected upward, plainly ſhew it. H 
es Fo ho ron 
1 nt, WOu 
abend onchigh's Or rather, if there 
were no Retraction, the Force of the Projection 


chuld never be ſpent. It muſt be fo every 
N I cancewve,; otherwiſe Attraction 


could 
2 


cobld be ef no Uſe 6 Rr Ne n 
Figure of thoſe Bodies: Part de- wy = 
tacked Gerodhutathvould Wenne ens after. | 
ward ſeparate. If theſe ſpherical Bodies were 
formed by Attraction at firſt, as we have juſt 
now ſeen they were, it muſt have been by the 
ſeparate Particles tending to each other from all 
the ſurrounding Spaces. Why ſhould not 
the ſame Atrrattion" evail ſtill; or be able to 
ac throug 2 — Spaces? Matter cafi- | 
not be les attrating — now, than it was 
then. If there were any Quantity of Matter 
through the whole Solar Syſtem, which was 
attracted to no Center, it would remain there 
uſeleſs and unem loy'd. This ſhocks the No- 
tion we have of the Order of Things. It might 
intercept the Light of the Sun and Stars, and 
make'a Darkneſs and Confuſion in our Syſtrn 
Such a World as ours requires 5 
and Clearneſs: Upon this our Co our 
Heat and Light depend. How is Tranffare * 
effected? A ſmall Quantity of Vapburs, we 
find, obſtructs it Our Atmoſphere is kept 
pute by the 'Repelleney of its Parts z and yet, 
through all its Height, it is attracted to the 
Earth, — Theſe, Phi/on, are the Thoughts 
Which occur to me on this Subject, with Re- 
gardtothe' ſeveral Particulars we have diſcourſed 
upon before: And they ſeem to ſhew that 
Attraction acts all around, without the Sur- 
faces of the great Bodies of Nature. 
P. Vou have touched upon ſome Things, 
Matho, of no ſmall Conſequence : Our At- 
I „ moſphere 


he tk rk woſphere isa Seche'of peculiat 


Wy>w leavi 
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Wonders. But 
theſe, are really of Opinion then, 
that t 1670 Space within che Jolas Syſtem 
- where Attraction to ſome Center does not prevail? 
- M. Tam: For this Attraction does not (like 
the other) act in Contact only, but at vaſt! Di- 
ances ; nee ain Neal Wat 
N What Proofs? 

M. No Body 3 
Parts of Matze in it snes 


— al a 
— 
many Particles muſt attract one munen * 
whole Diſtance of its Diameter. 3 
P. But theſe extreme Particles on attract 
each other, by Means of the intermediate Far- 
M. Kinoe Attraftion between any wo Par- 
tides 1 1s not, properly ng, the ct of 
Matter at all, it ee Effect of inter. 
mediate Matter : And the two Particles muſt 
affect each other the ſame Way, whether 
any other Particles lye between — or not. 
At this Rate then, ſince; abſolutely ſ it 
is poſſible that a Body might be ſo big as to fill 
the whole Solar Syſtem, we ſee that two Par- 


ticles of Matter muſt actually attract each other 
at all that Diſtance, 


P. It is ſo indeed. 1 N 103 LH 

M. Therefore Attraction not re but 
muſt act through all that Space. If we ſuppoſe 
the contrary great Diſorders muſt enſue. If 
our Earth, for Inſtance, came to a Place where 
| Attraction to no Center prevailed, it is hard to 
— what * be 12 Conſequence. 4 
k P. t 


Goſmotheorse Puerili. whe 
F. I would dun attract; Bodies to its own The, foo foutth 
Mo That is true; but being thus deſerted, h 
would, remain there; like - a Piece of uſeleſs 
Lumber: Ox, af the projectile Force ſtill ated, 
evan = ms be rarble ont for eve ee 
paces On 
P. What do you fy, Mato; would the 
Earth be dſerted, or at leaſt, ramble our for ever, 
if it came to a Place Where Attraction to no 
Center nne 
the Conſequences of what you are ſaying, — - 
M. This is an agreeable Surprize, Philon 5 
Vou have brought me to maintain, without my 


knowing it, the Thing I chiefly wanted to be 


informed in. This Attraction of Gravitation 
acts indeed through the whole Syſtem, and is 
that mighty Force, which conſtantly i the 
Earth, and all the Planets, towards the Sun, 
the Center of their Motion ; and, together with 
their projectile Force, maintains their Revolu- 
tion, It appears to me now ſo natural, that, if 
there were any Place throughout the Syſtem 
where Attraction did not obtain, that would 
be the Region of Diſorder and Confuſion, It 
is not only the Preſervative of particular Bo- 
dies, but the Cement of the whole Planetary 
World, and I believe, of the whole Univerſe : 
For Confuſion and Diſorder of uſeleſs and un- 
employ'd Matter can reign no where in Na- 
ture. This likewiſe is that centripetal Force, 
I ſuppoſe, by which our Moon and the other 
ſecondary Planets are J in their Orbits 


about 


| MATH O- on The 
e about their Primaries; there being Attraction 
to the Centers of thoſe great 1 Bodzes, as well 96 
_ ts that of the Sun. * . - 

8 x rs ag? may th without Hein 
Every g is alike, you perceive, : _ 
Caſes; to the Centers al thele Planets is My. 
ward, from a conſiderable Space round them; 
and the ſecondary Planets obſerve the ame 
beautiful Proportion in rolling about them, as 

they obſerve in rolling about the Sun him 
M. That, namely, between the Squares of 


their periodical Times, and the Cubes __ their 
Diner: Me 


P. The Gme, 
M. Well, Philon, when tall I underſtand 
thi Proportion? 
P., Not the ſooner for your e 
M. That is true: However, I now nel 
- the other Reaſon why the Sun dat to be ſo large 
a Body, with Reſpect to the reſt of Pla- 


nets; which you before kindly leſt to my own 
Diſcovery, 


P. Namely? 

M. Nct only the Heat and Light of the Sun 
were to be diffuſed all around, as far as the 
Orbit of Saturn, but his attractive Force was 
vaſtly to exceed that of all the Planets, that he 
might not be drawn from the Center of the 
Syſtem. I am fatisfied I ſhould not have had 
half the Pleaſure, if you had told me this, that 
I now have in finding it out myſelf. 
Pi. For what muſt have happened, if one 
4 0 the, aſt, inſtead of Fan greateſt Body, 


had 
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r in the Center of the Syſtem d The, founb 
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ſiſt the Attraction of the ather revolving Bodies; 
but muſt, inſtantly have gone into Diſorder, 
and been carried through the celeſtial Regions 
with endleſs, Confuſion, It is as if we ſhould 
ſuppoſe a Mill. Stone to revolve about ſome lit- 
85 Pebble, and not the Pebble about the Mill- 
n, ee e ee 
1 8 P. Abs RA. 1 A7 is according to the. 
Nature of Things: Or, if I might ſo fay, 
Voice of Nature itlelf. 5 8 7 64 
M. And from this View of the Syſtem, I 
perceive it muſt, indeed, be either Ignorance, 
or Obſtinacy, to contend that the Earth is in 
the Center, and that ſuch a Body as the Sun 
ſhould revolve about it. In that Caſe the. 
Earth would ſoon be dragged from its Place, 
and together with the reſt of the Planets, fol- 
low him through unknown Parts, towards the. 
fixt Stars, 
P. You touch upon an univerſal and conclu- 
. five Reaſon, for placing the Sun in the Center. 
All the ancient Aſtronomers, (Pythagoras ex- 
cepted) and ſome of the Moderns likewiſe, in 
ſettling the Order of the Planetary Syſtem, de- 
termined themſelves only by optical Appear- 
ances, (concerning which we ſpoke. before) 
without any Regard to phyſical Conſiderations); 
though the centrifugal Force of Bodies is inſe- 
parable from their moving in circular, or, in- 
| deed, any other Sort of Orbits. | | 
. 1 M. I 
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The, forth M. I thought no other Order of che Syſtem 
TS had been pretended, than the Plena and 


Side of the Earth o 


ther Pythagorean, 


P. Helo Brabe, a noble Dane obſervin | 
that 7 and Mercury never appear on the 


te to the Sun, con- 
trived a mixt Sort of a Syſtem, where Venus 
and Mercury revolve, it is true, immediately 
about the Sun; but he, with theſe two Pla, 
nets, revolves about the Earth i in the Center 
| N. That does not mend the Matter, With 
= to the centrifugal Force of fuch A 
mien Body as the Sun, revolving about ſuch 
ſmall Body as our Earth: And even thug, 

1 % could not account naturally far 
the retrograde Motion of the ſuperior Planets, 
Mars, Jupiter, and Saturn. 

P. He could not, 

15 From this I perceive more fully than 
befote, that placing the Sun in the Center, is 
the only Thing that can ſatisfy both optical 
Appearances, and phyſical Reaſons. 
Pe. That alone is the Order, with which a 


* Enquirer can reſt ſatisfied . 
now likewiſe 1 why, in giving 
me ks Order of the Planets, you reckoned it 
8 from the Sun to Saturn: For though 
jt be dxwnward to the Center of every particular 
lanet from the utmoſt Extent of the Sphere 
of its Attraction; yet ſince the Sun's attractive 


Power is predominant over the whole Syſtem, 
the upward and downward, with Reſpect ta 


Him, myſt extend. to its utmoſt Limits.“ 


7. fa 
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P, And a great deal farther too. 
II. E is ſoe what unnatural to 
ea en ene een it muſt 
> ent err by 
how much higher does it reach: 
ou muſt A i a pon 
that at preſent. 
M. Another then occurs to me on 
this Subject: if the Sun's Attraction be pre- 
dominant over the whole Syſtem, and at the 
fame Time every Planet retains a Sphere of At- 
1 peculiar to itſelf, or where its Force 
edominant, how is it that theſe cantrary 
AG tons do not diſturb each other? 


P. That is not a Point to be diſcuſſed eaſi- 
| hy, or in few Words. 


M. I think I could manage it by myſelf. 

PF. You will certainly underſtand it better, 
if you try it beforehand, 

M. In the mean Time then let us go on 
with the Subject we were upon before. 


. NTIK, P. You have now diſcovered one of 
the Forces, by which the Planets are governed 
in their Orbits round the Sun. 

M. I have, with much Pleaſure; and could 
almoſt gueſs at the Cauſe which imprefles this 
Force fo powerfully, fo juſtly, and it ſuch va- 
rious Diſtances; Though I am not yet quite 
certain, a 
Pi. It is ſomething to know the Nature of 
the Force itſelf, That it is the fatne which you 

firſt admired in the Fall of a Stone: For it 


could 
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= > could be-ſhewn by an eaſy Computation, that 


= if. a ptone were removed to the Diſtance of the 


Moon from the Earth, it would fall juſt as far 
in a Minute, by the Force of Gravitation, as 
the Moon is ö from her projectile Di- 
rection in the ſame Time. Aud nce (as I 
mentioned juſt now) the ſame Proportion ob- 


_ tains in the Motion of the Satellites about their | | 


Primaries, and of the, primary Planets; them- 
ſelves about the Sun; we may be certain that 
the Attraction, which. prevails. through the 
whole Syſtem, is the. — by which a Stone, 
when thrown up, falls down again to the Earth, 
NM. Iunderſtand: You argue from the Stone 
to the Moon; from the Moon to the reſt of the 
ſecondary Planets; and from the ſecondary 
Planets, to the Primary; ſhewing the Force 
ſtill to be of the fame Kind. 8 
gravitates to the Earth, and the Earth itſelf ta 
the Sun, by the ſame Sort of Action. 
P. It fo: As to the Cauſe both of this and 
che projectile Force, it will in a little Time be- 
come plain. But that you may the better 
conceive the Uſe and Na ature of he projectile 
Force, anſwer me again a few Queſtions, 

N. Tam ready, as far as common Senſe can 
ſuggeſt to me. 

P. If the attractive Farce only prevailed i in 
the Syſtem, what Conſequence would it have ? 

M. The Sun, as I ſaid before, would draw 
hm, all the Planets to himſelf, where they 
would remain ſtrongly attracted to his Body, 
without any farther Motion or Order. 

"> | 9 Which 
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P. Which Event, Marbo, would 2 The fourth 
Deſtruction of both the animal and vegetable —— 


Nature, in the whole Syſtem; the Earth, and 
all the other Planets, being conſumed, or Fits 
diſſipated by his raging Fire, 

M. Dreadful Cataſtrophe ! But Gach an O- 


cean of Eire was neceſſary, to make out Pla- 
dar World habitable. 


P. How could this horrible Confuſion have 
been prevented? 
M. It could only have been prevented by a 
Mz GHTY Haxp imprefling on the Planets 
the other Force, the Projectile, to wit, by 
which they tend to-move on in ſtraight Lines z 
that by a Compoſition of both Forces they 
might deſcribe circular Orbits round this O. 
dean of Fire and Light. | 

P. Could this Force i imprefled any bow, and 

ot a Venture, have had — Effect? 
M. Let me conſider a little It could not: 
The Quantity of this Force was to be juſtly at- 
tempered to the Sun's Attraction, that it might 
neither be too weak, nor too ſtrong; but keep 
the Planets always at the ſame Diſtance. And 
then this juſt Quantity of the projectile Force 
was ſkilfully — be irected, for avoiding an 
equal . Had the Direction been 
oblique, either from, or to the Sun, the Planets 
could not have moved in circular Orbits: Some 
of them might have aſcended without the 
Limits of the Syſtem, and others been carried 
' down towards the Sun in the Center, 


P. You 
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P. And was doing Things at a Venture 
might have miſled of the Effet? . © 


M. It is rather ible that doing Things 
at a Venture could _ W ge the — 
as there 1 1 but one W 


it: 


juſting the Projectile to oh attruQive Force 
in any one Body, or giving it the proper Di- 
rection hen adjuſted. And much greater is 
the Difficulty, if we take into the Conſideration 
all the Bodies of the Syſtem 


P. What you fay is very true, Maths, 


for as the Sun's attractive Force on every 


one 
of the - Planets is different, ſo the projectile 


Force was to be different in each of them: 
And the ſame attempering the two different 
Forces, with the Propriety of Direction, was 
hn bb weey by Motions of the nom. 
dary Planets Nowy conſidering theſe two 
Forces conſtantly impreſſed, and alſo the At- 
traction of Coheſion if you pleaſe, you are ſa- 


 risfied that theſe are not the Actions of Matter 
itſelf? 


M. I am, for Reaſons which 1 have often 
repcated. A Particle of Matter cannot act ten 


Thouſand different Ways at once, and at im- 


menſe Diſtances. Nothing can act where it is 

not. This ſatisfies me as to the Attraction of 

Gravitation, that it is not the Action of Matter. 
? As 


1 
As to Coheſion, if chere 


n 


overcome dut che InaRtivity or or Inertia of Mat- — 


ter, that Force, which moves and overcomes 
the Reſiſtance of the whole Body, muſt cer- 
tainly overcome the Reſiſtance of a ſmall Par. 
tice” of it, or ſeparate that from the reſt; 
which yet cotiſtant Experience ſhews to be o- 
| ehorwite: Though this Attraction be only be- 

tween contiguous Particles, and does not reach 

to diſtant Parts; fince a large Bar of Iron is not 
more hard and fiem than a ſmaller Piece; yet 
dye ean by no Effort ſeparate thoſe leaſt Parts, 
or counter-a& that Force wherewith they ad- 
here to each other. Hence it is manifeſt that 
this can leſs be the Effect of theſe little Parti- 
cles, than Gravitation itſelf. As to the Impreſ- 
fon of the projectile Force in the Motion of the 
Planets round the Sun, it was this which from 
the beginning I ſa w as much re an exter- 
nal Cauſe, as the Stone in the Sling; or rathet 
infinitely more. It would be ridiculous to ſup= 
poſe that a fingle Mountain, or but a Nock, 
might of itſelf ſhoot through the Ether, at the 
Rate of a thouſand Miles a Minute, or even of 
a hundred; beſides giving ſelf a conſtant 
_ of Direction. 

P. From this you muſt ale: that thef 
Actions proceed from the Power of an IMMA- 
TERIAL CAUSE. - 

M. That was the eaſy Diftin&ion I gave at 
firſt ; if any Thing is not effected by Matter, it 
muſt be effected by fornethitig not Matter. 


* Fs All 
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*. at. P. All the Power therefore, which ve ſee. 
Lap exerted in the material Univerſe, muſt proceed' 
from an: immaterial Cauſe. '- nb -& + p 

M. The Connexion between this Propoſi- 
2 and the laſt is ſo ſtrong, that they ſeem 
but one and the ſame Thing. If Matter can 
do nothing, all material Nature muſt conſtant- 
ly be influenced, and acted upon by this Gauſe, 

P. This Cauſe likewiſe muſt not only be poſ- 
ſeſſed of all the Power we find exerted in the 
material World, but alſo be knowing and'feriful. 

M. A Cauſe, which works with Intelligence 
and Skill, muſt be a knowing and feiiful Cauſe... 

4. Does this Cauſe by! exert its Power by 
Starts, andin ſome Places, or Wy and weary 
where? 

M. The Effects we have ſeen are incefſontly 
produced through all Nature; And to fave 
you the Trouble of more Queſtions, Philon,the 
Point is now become too plain, for at 
not to know that this Cauſe is the All-powerful 
and 7nfenitely perfett Being. I had the Deity 
in my Thoughts ſome Time ago, but imagin- 
ed you wers to tell me of ſome ſecret and un- 
known Power in Nature, which performed all 
theſe Things; which I believe is 5 common 
Way of thinking with regard to this Subject. 
There is hardly any one * would allow that 
the Weight of a Stone, or the Hardneſs of 
Iron, were Effects which ones the conſtant 
Action of the Deity. 

P. It is too much the common Way of 
thinking, Matbo, even among thoſe who ought. 


to 


ws . 
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the Abuſe to yon (hom I would wiſh to hae 


quite a different Way of ) it is ac»? 
counted | the great Perfection of Philoſophy, 
never to come to the fir/t Cauſe (that is reckon- 
ed mean and inartificial) but to hunt after ſe- 
cret and hidden Cauſes, and ſo to explain the 
Frame of Nature, as if it were ſome Way or 


other eee — nnn, 


Deu! Ar: 


| . o thecont 


— we muſt ſoon, very ſoon, 
come to the firff Cauſe, if we would reaſon 
right. It is wiſely and kindly ſo ordered that 
we ſhould eaſily — 3 Cauſe, which is 
the Eud and the Ræward of all rational Enqui- 
ry. What does all my Study fignify, if at ſum- 
ming up the Account, and ae an Application 
of many Y ears, it leaves me in Doubt whether 
I be the Production of Chance, without. any 
Deſign, or the Work of an infinitely w1ſe and 
good Being: Whether I be deſigned for an 
endleſs — or ſoon to drop into Non- 
exiſtence? Application, without this View, 
ends in the moſt dreadful Uncertainty about 
ourſelves." It was for this Purpoſe only that 
the rational Powers of the Soul were given us; 
that we might diſcover the Creator in the 
Works of Nature. Had we nothing more to 
regard than the Brutes, the Back and Belly on- 
Ip, and the ſenſitive Part of our Nature, we 
ould have had no higher Faculties than they. 
Hut having once diſcoyered the firſt Cauſe, 
which (as J have ſaid) we may cafily do; we 
_ "—w— 
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| Works of Nature to the laſt 2 


of t e Power Wiſdom of the Author of 
Nature, It is true, we muſt ſoon be loſt a- 
midft'the Subtilty of Work, and Niceneſ of. 
Contrivance : For a ſmall K of the 
Art and Power of the Creator is the Height of 
all human Attainments here: But even this 
is pleaſant and comfortable; we know by 
vrhom it is we are Whereas, if 
once we paſs by the obvious Ane of 
Nature, endeavouring to find the Cauſes of 
theſe in more hidden ions; and the 
-Cauſe of thoſe again, in Things ſtill more ab- 
ſtruſe; and ſo at length to come to the — 
Mover in this Method; we are under a 
ous Miſtake, It is as if we fuppoſed our Fa 
culties, which are over- with the Sub- 
tity of Nature's Operations in the ſecond Step, 
were able to determine with more Clearneſs and 
Certainty, after they are got down among the 
inſcrutable Fineſſes of the Work. The Deity 
hath not left imſelf thus to be diſcovered ; 
but hath kindly brought the ſtrongeſt 
of Evidence, even within the Reach of me 
Methods of Senſe aſſiſted by Reaſon. 
M. You ſeem to ſpeak with ſome Concern, 1 
 Philon: But I perfectly conceive the Reaſons, 
ableneſs of what you ſay. Bad indeed would 
it be for Mankind, if Men of Leiſure and Ge- 
2 nius 
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this 6hly "canld-«diftover from the materia) the n 
World, that there was a Deity; and that the wt 


heavenly Motions, /-and the whole Frame of 
Nature, are ſtill kept in Repair by his Power. 

Such neceſſary Knowledge was intended to be 
; cally attainable. 

F. This; Matho, was the original Kathe 
ledge of Men in their firſt State. But as Diſ- 
putes have been raiſed; and thoſe are ſuppoſed" 
to underſtand Things beſt; who ſeem to ſpeak. 
with Doubt and Heſſtation, (this having a 
Shew of greater Knowledge; ) I would will- 
ingly have put off the Concluſion we are no 
come to for- ſome Time, till we had conſider - 
ed the Nature of Matter more carefully, and 
yy leſt leſs Ground for doubting. - © 

M. Hand for all that I think we have not 
been raſh, nor concluded any Thing haſtily; or 
from one Reaſon only: I even fancy I could, 
in a plain and rude Way, ſatisfy cating Per- 
fon, who was deſirous to be informed about 
theſe Things; though perhaps I could not 
deal with an unfair. and captious Adverſary. 
However, nothing hinders us from going on 
With che Conſideration of Matter ſtilf: This 
is agreeable to your own Method ; we ſhall go 
forward with the greater Alacrity, as being . 
certain that in every Step we advance, we 
make a nearer Diſcovery of the Power and 
Wiſdom of the Author of Nature ——l 
to think, that the Reaſon why you kept me ſo 
long on the Euamihation of Things, before we 
| Came to this — was, That I might 


Vor. I N - have 
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The fourth hiave ſome previous Conception of the Power 
ad Wiſdom of the Deity, from the Greatneſs 


Per fections, and other Expreſſions 


of the Effects he conſtantly produces: For I 
find I could not have had ſo full a Notion of 


theſe, by being fimply told, bis Perfecbions 
were infinite, 


P. That had been a very juſtifiable Reaſon, 
Matho, if I had had it in my View. It is eaſy 


to pronounce theſe Words, 4 Beis of 2 


but we frequently uſe them — as Word! 
of 7 mere 5 Ts, N 
ſpeak Deity, as having an 
ble Notion of — they — Nor is it 
2 for ſuch Creatures as we are, whoſe firſt 
ormation of Things is from Senſe, to have 
fo ſtrong and lively a _ of infinite 
Power and Knowledge er Way, as by 
contemplating the Een of theſe Perfections 
in the ible” Creation. | 
M. I am convinced chat the Method we 
—— taken was the beſt we could have taken. 


5 But what Ground for doubting have we 
* 


P. None, I think, to a fair Enq uirer : But 
you muſt not expect always to — with ſuch. 


For ſome have denied that the Fabrick of the 
Univerſe owes it's Origin to Wiſdom and De- 
lign, or is governed by Power and Knowledge. 

M. Moſt not ſuch an artful Contrivance of 
this Frame, and nice Adjuſtment of one Thing 


to another, have * from Reaſon act 


Deſign! ? 
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P. They deny it did. 
M. What Sort of Effects are thoſe then, 


ws, Reafon and Defign produce, accor 
to theſe Men? * *. 


P. No Sort of Effects at all. 

M. How can they who deny this, ſhew that 
th themielves are reaſonable Beings ? 

By endeavouring to overturn your Reaſons, 

M. Can they ſhew ſuch ſtrong Marks of Rea» 

ſon in this Attempt, as thoſe are which 75 
eny to be Marks f Reaſon in the Works of 
Natare ? 

P. They themſelves maſt look to chat. 

M. Do they know all the Inſtances of Art 
in the Works & of Nature? 

P. No Man on Earth can peetend to know 
chem in re of any one Particular: All is 
Art till our Faculties fail in the Inveſtigation. 
N. They cannot therefore be Judges of what 
they do not Tandem remember what you 
faid, when we were ſpeaking of the Uſefulneſs 
and Neceſlity of Mountains on our Globe. Ig- 
norance only can make a Man find Fault with 
the Contrivance and Beauty of the Univerſe. 


P. Thete is a pretty famous Story told to 


this Purpoſe, Mat bo, of a certain King, who, 
not underſtanding the Order of the Planetaty 
Syftem, faid, Had God conſulted him about 
the Contrivance, he could have ſhewtx how it 
| might have been mended &. 
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The fourth M. Poor Mortal !—As to the Power diſco- 


Conference. 


V vered in the Motions of the heavenly Bodies, 


do theſe Men contend that the conſtant Retrac- 
tion of the Planets towards the Sun, contrary 
to the Tendency of Bodies revolving about a 


Center, proceeds from nothing? Do they ſay 


that the firſt Impreſſion of the projectile Force 
on ſo many prodigious. Globes of ſluggiſh 
Matter, and the exact Adjuſtment of that 
Force to balance the conſtant. centripetal Ten- 
dency, required neither Power nor Art in the 
P. They aſcribe all thoſe Things to Matter 
nee; | ys 
M. Do they aſcribe to Matter thoſe Things, 
the performing of which it ſtruggles againſt ? 


Matter at Reſt, ſtruggles againſt being put in 


Motion; when in Motion, it ſtruggles that it 
may not be turned out of its Direction ſtraight 
forward: And therefore it cannot perform 
that, the Performance of which it reſiſts. What 
do they ſay to this? 
P. I do not really know. 
M. Could you anſwer any Thing for them? 
P. Nothing, indeed, if I ſpeak Senſe ; Per- 


haps they may ſay, that Matter does not reſiſt 


neceſſarily, and of itſelf, to be put in Motion, 
or turned out of a ſtraight Direction, when 
moving. "raped bf eee 

M. Another Cauſe then, different from Mat- 
ter, muſt be neceſſary, by whoſe Aſſiſtance 
Matter might reſiſt; and it would be extreme 
I/ fooliſh in them, to deny a Cauſe —— 
- | | om 
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from Matter, and yet have Recourſe by a Cauſe The fourth, 
different from Matter. 


LI. P. Now ſtop a little, Matho, and con- 
ſider what you have done. You will find that 
you have concluded more in few Words, than I 
could have ſhewn you by many Arguments, 

M. You'll make me vain. 

P. Nothing like it : For from the Refiſtance 
of Matter, you have ſhewn the abſolute Neceſ= 


ſity of an immaterial Cauſe, let an Adverſary 


ſay what he will, or be ever ſo unfair and cap- 
tious. If Matter neceſſarily reſiſts a Change 
of State, whether of reſt, or moving uniform- 
ly forward, an immaterial Cauſe muſt be ne- 
ceſſary to overcome its Reſiſtance: If it doth: 
not of itſelf, and neceſſarily reſiſt, an Immate- 
rial Cauſe muſt ſtill be neceſſary, by whoſe 


Aſſiſtance it may reſiſt, 


M. I fee in either Caſe, the Sluggiſhneſs or 


"Tnertia of Matter appears undeniable : For if 


Matter neceſſarily reſiſt a Change of Motion, 
or of Reſt, it cannot effe& that which it re- 
fiſts: And if it refiſts only by the Help of an- 
other Cauſe, it can as little produce the Effect 
as before, nor even reſiſt producing it, without 


 Affiſtance from ſomething elſe. This is mak- 


ing it the moſt impotent Thing we can have 
any Notion of. | 

P. We could not form a Notion of any 
Thing ſo ſluggiſh and impotent, and that on 
every Suppoſition, unleſs from this very Sub- 
ſtance, So ſluggiſh, that you may defy the 
— N 3 fierceſt 


MATH O: or, The 
* fierceſt Scepticł to doubt of its Inactivity. Tha 


D Inertia of Matter is one of thoſe Things, which, 


by being doubted of, forces the Mind to alen 
the contrary Way 

M. Vet ee this two-fold Notion of the 
Inertia of Matter, I perceive that it muſt be 
good for ſomething, on the firſt Suppoſition; 
namely, that it neceſſarily reſiſted all Change 
of ieiState of Reſt or . But on the laſt 
80 poſition, via. that it made no Reſiſtance to 

hange of its preſent State, it would be ut- 
| ey 2 for any Purpoſe in Nature. 

P. Pray ſhew me by ſome Example, on 
what Ground you make this Obſervation. 
M. If a Body did not reſiſt to be brought to 
Reſt, when it is in Motion, it could have no 
Force, nor produce any Effect. When a Can- 
non Ball is diſcharged againſt the Wall of a 
Town, if if made no Refiſtance to a Change of 
its State of Motion, it might be ſtopt by the 
leaſt Force, and would not ſignify ſo much as 
a Puff of Air. 

P. Be a little more particular; would it re- 
quire any Force at all, leſs or more, to ſtop it? 

M. 1 mean, it would require no Force; o- 
therwiſe it muſt make ſome Reſiſtance, con- 
trary to the Suppoſition. 

P. Then all the Force, or Effect, which a 
Body in Motion has on any other Body, pro- 
— ow its Reſiftance to change its preſent 

tate 

M. That is, indeed, my Meaning. And 
again, if a Body made no Refiltance W 
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in Motion, the greateſt Body, a Houſe, a Rock, The ,founh 


| a. Mountain, or the whole Earth, might be — 
moved with the leaſt Force, or rather with no 
Force, fince it could make no Reſiſtance to be 
N moved with any poflible Celerity. | 


P. Might not the mutual Coheſion of Parts 
in a Rock, keep it fixt, and immoveable ? 

M. If they kept the Rock firm in itſelf, the 
Earth and all muſt be carried along, fince no- 
thing could make Reſiſtance, © But why ſhould 
| the Parts cohere at all? This would be only 
Reſiſtance to change their State of Reſt among 
themſelves. | 

P. That is very true: Go on,— 

M. Where would this end then; or what 
conſiſtent Conſequence could it have? If a 
Body in Motion came up upon another Body 
at Reſt, the firſt might be ſtopt by no Force, 
the ſecond might be moved by no Force, ſinee 
neither could make any Reſiſtance to a Change 
| of its preſent State. Whereupon I aſk you 
this Queſtion, Whether would they both move 
on, or both reſt ? | | 
P. I cannot anſwer it. 
NM. If the firſt Body were ſtopt, Motion is ; 
| taken off by nothing ; if the ſecond moyed a- | 


long, Motion is excited by nothing. This 
makes Motion to be nothing. A Thing pro- 
duced by no Cauſe, and put an End to by no 
Cauſe, muſt be nothing, if Language could ex- 
preſs ſuch contradictory Notions. | 
P. I agree with you, Matho; the Motion 
of ſuch unreſiſting Matter (if ſuch Motion be 
| v N 4 nat 
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22 not contradictery,) muſt be as ineffectual Tn 
Nature, and — as uſeleſs, as Reſt. What- 
ever Effect is produced by Matter, is produced 
by reſting Matter. The Particles of Light, 
| which are reckoned the moſt ſubtile and active, 
are yet reſiſting Matter; as we may experience 
by the Heat and Motion they produce in Bo- 
dies. The Atheiſt, therefore, by taking away 
the Reſiſtance of Matter, muſt take away the 
Uſe both of Matter and Motion in the World; 
by which notwithſtanding he would have all 
Things to be performed, and produced, with- | | 
out the Help of a Deity. | 
M. This Suppoſition alſo takes away, I think, 
the Nature of Matter itſelf : Otherwiſe, I would 
alk this Queſtion ; If two equal Bodies, mov- 
ing with equal Celerity, ſhould meet one an- 
ec, what muſt the Conſequence of their 
be? Could there be any Shock be- 
— em? Would they ſtop on coming 
to Contact; or could they bear a Touch? 
P. There could be no Shock between them; 
nor do I ſee that they could bear a Touch, 
ſince that would ſhew Reſiſtance to a Change 
of their State of Motion. 


M. This makes Body then a mere Shadow, 
and nothing ſubſtantial. 


P. You are certainly in the Right, Math : 
Matter that could communicate no Force, could 
bear no Force; and Matter that could bear no 

Force, would not be ſolid Subſtance, but onl 
the Phantom or Shadow of Matter : Which, 
Concluſion of yours will alſo appear thus. Un- 


. 
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yeſiſting Matter could not communicate Force, Tue fourth ” 


nor bear Force; nor therefore withſtand: chat 
conſtant Impreſlion which It receives in — 
heſion. 

M. I have ſome Notion of this; but bey 


ew me how it is, for I am too impatiecit to 
think about it ? 


ference. ' 
— 


P. Suppoſe a Weight ſuſpended by a Wire 


of Metal, ſo great, that the Wire could ſup- 
port no more without breaking. The Parts 
m the Thickneſs of this Thread 'of Meta], 

through it's whole Length, by their firm Co- 
heſion, reſiſt the whole Force of thirty, or for- 


or fifty Pound Weight perhaps, according 


to the Thickneſs of the Wire: For if in any 


Part the Reſiſtance were leſs, or the Coheſion 


leſs ſtrong, the Wire muſt break there, "md 


the Weight fall down, | 
M. I take it. | 
P. But the Coheſion of its Parts is not 


ſtronger now, than when the Wire ſupports 
no Weight. 


M. Certainly it is not; for the Weight doth 


not increaſe. the Strength of the Wire, but 


only tries it. 


P. Every Part then in the Thickneſs of this 
Wire adheres to the contiguous Part, by a con- 
ſtant Impreſſion, equal in Force to the greateſt 
Weight it could ſuſpend without breaking. 

M. I ſee it plainly. Hence it is equally 
pleaſing and wonderful, to conſider the ſtron 
Impreſſion which firm Bodies conſtantly ful” 


| in in all their Parts: And ſurely if Matter 


could 
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could bear no Force, it could not ſuſtain this 
— conſtant Impreſſion, nor be ſolid Subſtance z 
but yielding to the Force, or rather before the 


— (for it is difficult to expreſs the Caſe 


— ond — reduced — _— | 
i perceive wer you, W1 
3 of the Rock, — 
right : If it were unreſiſting Matter (I mean, 
if that did not imply a Contradiction) its Parts 
could not bear the Force of the Impreſſion in 
Coheſion, nor the Force of its own Gravity ta 
the Earth; that is, it could have no Gravity; 
nor therefore could they make any Reſiſtance 
to be moved. And the Argument is the ſame 
in every Part of Matter, between whoſe Parti- 
cles there is any Degree of Coheſion: And that 


is, I think, in all Matter. 


P. Vou touch upon another Particular, Ma- 
tbo, concerning the Gravity of the Rock, which 
ſhews us the ſame Truth univerſally. If Mat- 
ter could bear no Force, it could not gravitate 
to a Center, nor be weighty; fince Weight, 
or Tendency to a Center, you know, ſuppoſes 


Force impreſſed. 


M. I remember it. A Body gravitates no 
leſs, when ſuſpended in a Balance, or while it 
is in the Air, than when it lyes on the Ground. 
And Matter bears this Impreſſion, though it is 
not in Conta& with the Body to which it 
tends; otherwiſe it would tend to that Body 
with no Force, or, not tend to it. This, 1 
perceive, would difſowe the Cement that keeps 
together the material Univerſe ? for * 

orce, 
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Force, i Force, projectile Force, would The, fourth 


be then impoſſible. . 
P. This alſo is no leſs true in the Repulſe, 
than in the Attraction of Matter. When we 
endeavour to compreſs the Particles of Air, 
they bear a prodigious Force, without coming 
into Contact: And the Under- parts of the At- 
moſphere {till ſupport, after this Manner; the 
incumbent Weight of the Upper- parts. In 
ſhort, as it 1s by Reſiſtance that the Parts of all 
Bodies, whether animal, vegetable, or unvege- 
tating, act upon one another in all natural O- 
perations; and as it is by Reſiſtance that they 
could either communicate Force, or bear Force; 
unreſiſting Matter would not only be of no Uſe 
in the World, but is a contradictory Notion; 
ſince the leaſt Force, or rather, indeed, no 
Force at all, might then conſume, and quite 
annihilate all the Matter in the Univerſe. 

N. I underſtand it fully: This Notion of 


unreſiſting Matter deſtroys the Subſtance in 
all Senſes. 


LII. And now, Philon, from this nearer 
View of Matter, I ſee, with Pleaſure, that it 
mult neceſſarily reſiſt all Change of State, as 
it is a ſolid and impenetrable Subſtance : And 
if we do not conceive it as reſiſting a Change 
of State, we cannot conceive it as folid and im- 
penetrable ; nor in Truth have any Conception 
of it at all. 

P. Since this is fo, I h 
ſatisfied of a Point, which 


you are naw 
om the Begin- 
nin 8 


— 
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ning you allowed to be extremely probable. 


w—_ M. What was it? 


P. That Change of Place, Tendency to any 

Side, Morion of any Sort, or Change of Direc- 
tion when in Motion, does not belong to Mat- 
ter, or Body. 
N. I am fo much the more ſatisfied, that 
Matter can effect none of theſe Changes in it- 
lf, as it requires a poſitive Force to be impreſſ- 
ed upon it, in order to overcome the Reſiſtance 
it makes to the Change. 

P. And if it required no Force to be im- 
preſſed 2 it, or had not this ſtubborn In- 
activity ? 

M. Then it cond be of no Uſe; or it would 
only be the Phantom of Solidity, and not real 
Body ; more than the Shadow of a Houſe is a 
Houſe, or the Picture of a Tree is a real Plant. 
— And this is what I moſt admire, Philon, 
that the very Deadneſs of Matter, or its Refiſt- 
ance to the Performance of any Effect, ſhould 
be made the Means of its doing all that it per- 
forms. This ſeems to me the ſtrongeſt Proof 
of a living and immaterial Power, conſtantly 
working in all Nature, and actuating this Sub- 
Nance, that the Heart of Man can conceive or 
defire. 

Pe. We ſhall therefore reaſon for the future 
concerning this Subſtance, with more Security, 
and leſs Fear of making falſe Concluſions — 
But have you a Notion of any Power beſides a 


living and immaterial Poœuer? 


M. Since 


ebe Puerilis. 


rial | lag And no Man can have a Notion 


of what is not. Asto dead Power, it is a direct 


Repugnancy. 


P. Can there be Power in Nature, without 
a powerful Being to whom it may belong? 


M. Every Perfection, as I apprehend, muſt 
be the Perfection of Jome Being: A Perfection 


that belonged to nothing is again a Repugnan- 
Cy; - no Perfection. * 


P. Could there be Knowledge in Nature, 
without an intelligent Being? 

M. I have told you my Thoughts with re- 
ſpect to every Perfection. Knowledge muſt 


be the Knowledee of ſome Being. There 


can be Kad i in inert Matter, or empty 
Space: An intelligent Being therefore muſt 


5 be different from theſe. 


P. If you add all poſſible Perfections toge- 


ä ther, — they exiſt without a Being to whom 
they belonged ? _ 


M. If they could not when ſuppoſed ſepa- 


rate, they could not when taken all together. 


They muſt rather deln to a Being as un 
as poſſible. 


P. But how do you know that they are 


conſiſtent, ſo as to 2 to the ſame Being? 


M. I have a Notion that they canngt be in- 


conſiſtent; and yet I cannot give a Reaſon why. 


F Reflect a little, and conſider them as re- 
ally inconſiſtent, 


0 | | | M. You 
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The n N. You have ſet: me right. If Power were 
— icconſiſtent with Knowledge, it would. be on- 


ly blind Force, pure Chance, or Temerity. If In- 
telligence or Knowledge were inconſiſtent with 
Power, it would be as uſeleſs in the Univerſe 
of Things, as a Surdity , Nature; ſince how- 
ever well it might contrive, it could 
nothing. Power without Knowledge would 
be hurtful ; and Kmowdge without Power as 
. unavailing to any Thing elſe, as a d#nd and un- 
intelligent Nature; and to the Being itfelf it 
| would” even be a Milery, as fubjeCing it to 
the cruel Refſections of its own Impotence to 
act what it ſaw was right. 

P. Thus you ſee, if any Perfection were ift- 
confident with another PerfeQtion, it would 
become an Imperfection on Account of that 
very Inconſiſtency. 

M. So I perceive: An Inconfiſtency with a 
Thing that is good, muſt be bad; and to be 
:nconfiſtent with what is right, muſt be wrong. 
then What think you of Goodmeſs, or Jufniet 

1 | 

M. Let me conſider ; theſe Things are new 
to me.——Goodnefs, I apprehend, ſes a 
kind Intention, with — to make 1 ite 3 
that is, it includes the Notion both of Know- 
ledge and Power. Without Power the Inten- 
tion would be unprofitable; and without 
Knowledge impoſſible. And if Goodneſs were 
inconſiſtent with Juſtice, it would only be an 
Encouragement to Diſorder and Licentiouſneſs. 
As to Juſtice, —the very Conception 3 it 
a : CEmy 
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ſeems; to include Knowledge, Power and a Gingen 
right Intention. And it is as much Goodneſs ? 
of Kindneſs as the Encoura 2 to Virtue, 
and Diſcouragement from Vice can be. 

P. You are of Opinion then, that each of 
thefe Perfections includes the reſt, or that any 
one of them conſiſts of all? 

| M. You have brought me, by this Sort of 

| reaſoning, to ſee that it muſt be ſo; or that 
=} ſo far as it is otherwiſe, they are imperfect, 
1 or Perfections in an inferior Degree: For in a 
ſupreme Degree any one naturally ſuppoſes all 

the reſt without Limitation. Only I think 

Goodneſs and Juſtice reſpect N 

whereas Power and ann may regard 

the material World. 

P. Could Power and Wiſdom be maniſeſt- 

ed, think you, to the material Frame of Things 

if there were no intelligent Beings in it? 

- M. It muſt have been inconſiſtent to have 
deſigned to manifeſt theſe Perfections to mere 
Matter; ſince Matter is not capable of perceiv- 
ing the Art and Power manifeſted in itſelf. 

P. If Power and Knowledge then were 
manifeſted in dead Matter, for the fake of in- 
telligent Beings ; they come under the Deno- 
mination of Goodneſs. 

M. This ſhews me indeed the nearer Al- 
Jance of theſe Perfections.— But theſe Things, 
though I begin to find Pleaſure in them, will 
carry us from our Subject. 

B. Let us diverſify the Subject a little; 
ther] is Pleaſure in Variety: And we * re- 


turn 
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-The fourth turn to the Conſideration of Matter inſtantly. 
rell me therefore, fince each of theſe Per- 


fections naturally include the reft, can any 


Thing in Nature disjoin fuch Perfections, whoſe 


Nature it is to be joined together? 


here. 

P. Conſider well what is in Nature; and 
what is the Nature of theſe Perfections. | 
MM. You have taught me now to conſider 
Nature, as only conſiſting of dead Matter on 
the one Side, and Power and Knowledge on the 
other. Ves, this ſhews it me indeed. Since 


it is the Nature of theſe Perfections to be join- 
ed together, nothing in Nature can digo n 
them. For that Thing, which could disjoin 


them, - muſt be contrary to their Nature. But 
the Things of a contrary Nature to Power and 
Knowledge are only Impotence and Ignorance, 
which are mere Negations, or Nothing, and 
can do nothing. Power and Knowledge there- 
fore are necelfirity united in Nature. 

P. And the Things contrary to Goodneſs and 
Juſtice? _ FORCE nt 2 * 
M. Are Malice and Tyranny. But Malice 
ſuppoſes Envy for the Want of Power and 


Knowledge, to procure ſome Advantage, which 


the malicious Being is conſcious it has not. 


And Tyranny ſuppoſes Fear, for the ſame Want 


of Power and Knowledge to ſecure Advanta 
which the Being is, or ſuppoſes itſelf to be 
Poſleſſed of. And Power and Knowledge (the 


"Defe& of which gives Riſe to Malice and Ty- 


4 ranny) 


M. I am really at a Loſs what to anſwer 


CifhotBearis' Wp 


5 rinny) | F neceſſarily 1 united to Goodneß a and The fourth, 
Juſtice.— 


fie. You bern t to be ; thinking on fomething 
her er. n * 

M. By this I ſes,” that it is the Sovereign 
Degree of Power and Knowledge, that is ne- 
ceflarily and naturally united to "Goodneſs and 
Juftice. It is impoſſible that a Being of in- 
finite Power and infinite Knowledge, can ever 
be malicious or envious,” or (therefore) 3 
nical; ſince he can ſee nothing but what is 
below himſelf. But from the Inſtances of 
Malice and Tyranny I perceive, that a finite 
Degree of Power and Knowledge may be dis- 
joined from Goodneſs and Juſtice; or it is 
their being limited, that can only digoin them 
from the other two. 

P. From what you have faid then, it fol- 
lows, that Malice and Tyranny, (or, in other 
Words, Emvyand:Fear,) have no Foundation 

in Nature, except a Defect of Power and 
Knopfedge, that is, except the two firſt Ne- 
gatives, Ignorance and Impotence? 

M. So it ſeems to me. 4 * 

P. And that the four Perfcckibns we gr 
named,” viz. Poter, Knowledge, Fuftice, and 
Goodneſs, are united by their Nature provided 
they be in a ſovereię n, or infinite Degree?” 

M. It is ſo. And ſince nothing can ppoſe 
their Nature, they are united by the ſtrongeſt , 
Neceſſity"! I can have any Notion of: 

P. But could theſe Perfections have been pro- pro- 


Buced, or have been the Effect of any Cables a 


O Me That 
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| fourth M. That ſeems, to me, wildly contradictory. 
P. Why fo? i | | 
M. The ſuppoſing them to have been pro- 
duced, is the ſame Thing as ſuppoſing them 
once not to have been; and then there could 
have been nothing to have produced them, 
except their Contraries, which are mere Ne- 
gations. But it is the greateſt of Contradictions 
to ſuppoſe, that Impotence and Ignorance ſhould 
produce infinite Power and Knowledge. So 
that they are abſolutely neceſſary in them- 


ſelves.— 


, 


P. So neceſſary are Power and Knowledge 


in Nature, Matho, that if we deny their a 

ſolute and inconditionate Neceſſity, we affirm 
their abſolute impoſſibility; ſince there was 
nothing in Nature to produce them. This 
again is another of thoſe Inſtances, where it is 
impoſſible for the moſt diſingenuous Sceptick 
to doubt, with his utmoſt Effort. They muſt 
likewiſe be znfinite, or unlimited: For they 
could not have limited themſelves, -or made 


themſelves leſs Perfections than they neceſſarily 


were. That neceſſary Power and Knowledge 
ſhould leſſen, or limit themſelves, is both mo- 
rally and phyſically impoſſible. And there 
was nothing elſe in Nature to limit or leſſen 
them: Nature conſiſted of nothing elſe. Igno- 
rance and Impotence are ſtill nothing. Add to 
this, that it is ſomething pofitive that muſt be 


infinite: And nothing is of ſuch a poſitive Na- 


ture as ſuch Perfections, and thoſe neceſſary. 
You faw before, that Infinite joined to a Negas 


* 
„% — * 
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don (that is, 7afftire Nothing) is abſurd, In- The wn 


norance, makes the perteCtions, which are 
thus infinitely denied, again impofſible — 
Laſtly, they muſt be undivided as well as un- 
limited, for the ſame Reaſons, which it is al- 
moſt needleſs to tepeat. Diviſion is 'Limitas 
tion. It is their Nature to be united. The 


could not have divided themſelves. Infihits 


Power, or infinite Knowledge, could not have 
divided, and thereby leſſened itſelf : This is 
again both morally and phyſically impoſlible, 
And as there dci elſe in Nature, (for 
make all Nature, if I may fo ex reis it; 
they could not have been divided; We muſt 
_ remember, that their Contraries are no- 
2 and could not make a Part of n 
Thus we have helped each other, Mz tho, 
to ſuch a View of the Unity and abſolute Pera 


Fecklonr of the SUPREME BEING, as your men- 


tioning living and immaterial Power, i in opf 
= to the Deadneſs of Matter, laid in our 


EE When ohe eaters the e Nie Na- 


Fr of thefe Perfedtions, all 1 = 
elſe ſeem little and "tranltory, Rt bo to 


difappear, It is really a noble Speculation 
and no leſs IR e than Paal to find 


an by nity: of Power, and N and 


nefs, and Juſtice, a abſolute}y nec 
P. Virtue uſt triumph at ot. he good 
Man has fo little Reaſon to doubt, ag rod bh 
not ſuret of what he — of, „ 
2 © 


Confes ence. 


finite Deadneſs, infinite Weiknels infinite Ig- PW 
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Twe fourth of immortal Happineſs: But I mention theſe 
. SY V Things a little prepoſterouſly to you now. 
| M. No; I underſtand them well, and ſhall 
* often think on what you fay. 


1 or ſad, in Health or Sickneſs, at Deatli itſelf ; 
H you will {till find them holt. 
3 MM. Though this has been a. ſevere Bout to 
me,- I am extremely glad we entered on the 
Subject. 


LIII. And here, I obſerve, that this Sort 
of Proof for the Being of a Deity, though ab- 


natural. For as his Exiſtence is abſolutely ne- 
ceſſary, and independent of any Thing elſe, 
ſo there muſt be a Reaſon for it, (or rather, 
1 the Reaſon of it muſt be) independent from 
1 any Conſideration of the material World. 

P. The Obſervation is juſt; and ſuch a 


having nothing to do with the material Nature. 
It is ſuch a Proof as would conclude, before 
Matter exiſted, or aſter it ceaſed to be: Aud 
it would be nard to affirm, that the Reaſon 
for the Being of a God ſhould diſappear with 


ordered, (as we obſerved before)- that the 


even to the Methods of Senſe : And it muſt be 
owned, though we may infer in an abſtracted 
N Manner, that the Power and Wiſdom of the 

| Deity are neceſſary and infinite; yet without 


P. Try the Reaſons when you are 22 | 


ſtracted, as indeed it ought to be, ſeems very 


Proof muſt of Conſequence be abſtracted, as 


"I 


the material Univerſe. However, it is wiſely 


ſtrongeſt Degree of Certainty is brought down 


the 


a 
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ceptions of theſe PerfeCtions : Beſides, the 
pleaſing Circumſtance of conſidering the Deity 
in the Relation of our Creator; and beholding 
conſtantly the Operations of his Power and 


Goodneſs, — 


M. To return then, ſince the Exiſtence of 
a Deity is ſo many Ways undeniable, and his 
Power ſo viſible, what Reaſons do the Atheiſts 
give for ſaying, that Matter and Motion may 
do all that is done in Nature ? | 

P. I put the Queſtion to you again, Matho : 
Do you think there could be any Reafons for 
ſuch an abſurd Opinion? 

M. I am fatisfied there could be none ſolid. 

P. Do you think they could even appear 
probable to an impartial Enquirer ? 

M. That J cannot tell, unleſs I knew them. 
It is hard to conceive what Men could mean, 
unleſs they hal ſome Shadow of Reaſon, 
whereby they deceived themſelves at leaſt. 

P. And notwithſtanding, you brought the 
Point between you and them ſoon to a Deciſion, 

M, Yes, with Reſpect to the Motion of the 
heavenly Bodies. 

P. You have ſeen that Matter reſiſts all 
Change of State, and therefore it reſiſts to be 
put in Motion. | 

M. How then do they account for its being 
put in Motion? 

P. In truth, Matho, what they fay is ſq 
ſilly, that, if I ſhould take their Side of the 

O 3 Queſtion, 


19 
the Wonders manifeſted in the Creation, we The, n 


could not have ſuch ſtrong and lively Con 


The, four fourth, ueſtion, you would ſuſpect I wronged their 
Www Arguments, They ſay, Matter was eternally 
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ling downward, through the infinite * 
15 ace; but that ovine fome how ET a 
ide- Motion, its Parts came to mg and | 

frond a World. How does this pleaſe ou! 
M. It is quite below Centegipt am a 
thouſand times more ſurprized than I was, 
that ever there ſhould be an Atheiſt in the 
World. 
Me 12 them fay then whiat they will, as 
long as they deny an intelligent and powerful 
Government in Nature ; I ſhould expect now, 
that you could ſhew the Abſurdity of what 
they advance. And pray, though we ſhould 
allow that Motion were thus natural to Matter 
would it not be as much a dead Subſtange, as it 
it ben been without Motion from Eternity? 
M. It certainly would; for Matter at pre- 
fent is as much a dead unactiye Subſtance in 
all the Changes it undergoes, as if it I 
ſell in the ſame State: And this proves to me 


that though. ſuch Motion were natural to it, 


pothing could be effected, unleſs this Motion 


were over-ruled by Inzelhgence and a govern- 
ing Mind. 


P. Your Reaſons for ſaying ſo? a. 
M. It is almoſt a Shame to argye againſt 
the Atheiſt's Suppoſition. If Matter had natu- 


rally fuch a Tendency, it muſt ſtill fall down 
through the Immenſity of Space, as well when 


in Contact, as in ſeparate Particles, without 
ever er producing any Thing, And this ſhews 


2 = 
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us again, in a very particular Manner, the Ab- Toe gh 
ſurdity of an a downward, or that 
Gravity was a connate and inherent Property 


of. Matter, But let us even ſuppoſe that a 
mutual Attraction between all its Parts, ſuch 
as we took Notice of before, were eſſential to 
Matter; or that its Particles could act where 
they are not, and that to all Diſtances: This 
could only bring the whole Subſtance into one 
prodigious Heap, which muſt afterwards re- 
main without Change or Motion of its Parts. 
And we ſee before too that to prevent the 
great Bodies of Nature from coming thus to- 
gether, they are made to move in circular 
Orbits, whereby a centrifugal Force is excited 
in them: 

P. Suppoſe once for all, that every Sort of 
Motion, backward and forward, circular and 
rectilinear, were natural to the Particles of 
Matter; and then conſider whether they could 
produce a World. 

M. Are you able to make ſuch a Suppoſi- 
tion as this, Philon? I thought I had gone 
Lengths enough. It is abſurd to ſuppoſe ſo 
many Contradictions, in order to try the Truth 
of any Thing, ſince one Contradiction muſt 
ſhew it falſe. It is to bid me conſider whe- 
ther the Atheiſt's Scheme would be poflible, 
2 ” were three or four Times impoſſible. It 

as probably by conſidering Things in this 
confuled Way, that the Atheiſt at firſt bewil- 
dered himſelf; and that other Mens Eyes have 
1 dazzled, Matter reſiſts to be put in Mo- 
0 4 tion, 
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they encountered, the ſtronger muſt carry the 
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tion, and when put in Motion, it reſiſts a 
Change of Direction. Thus if the Partieles 
moved all one Way in this ſtraight-lined Mo- 
tion, we have ſeen that nothing could be ef- 
fected. If they all moved contrary Ways when 


weaker along with them; or if the contrary 


Forces were equal, both muſt reſt. And what 
agrees to two Particles agrees to the whole 
Maſs. Some Parts of Matter might ſtill move 


farther aſunder through the infinite Space; 


and the Motion in others being deſtroyed, 


tbey muſt remain eternally at Reſt. 
P. VYdu reaſon perfectly well, Matho; the 
Quantity of Motion once loſt, could never 


after be recovered on this Hypotheſis; nor in- 


deed on any Hypotheſis, except by immaterial 
Power, It is thus the Quantity of it, which 


is {till decreaſing by the Action of Matter upon 


Matter, is conſtantly renewed by the firſt 
Cauſe. Let the Motions of the Particles there- 
fore be ever ſo various and irregular, when 
contrary they muſt deſtroy one another, and 
the Particles after that reſt; otherwiſe the A- 
theiſt might ſuppoſe his Matter in a State -of 
Reſt at firſt, and then to impreſs Motion on 
itſelf. And after all, nothing could be pro- 
duced on theſe Suppoſitions, but Motion by 


ſtraight Lines or endleſs Reſt, Much more 


might be added if it were neceſſary. Though 
he ſhould imagine the Particles to ramble 
backward and forward, like Gnats flying in 


the Air in a Summer-Evening, this could ne- 


1 
3 —_— 


ver 
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ver produce Cobeſon of Parts, Order or Ar- De fourth 
rangement : Matter agitated by ſo many wild 
and tumultuous Motions, would only ſo much 
the more ſtand in need of @ powerful and intel- 
ligent Cauſe, to reſtrain theſe, and impreſs other 
Motions conſiſtent with ſome regular Deſign. + 

M. I underſtand the Caſe as you expreſſed 
it in all its Perplexity. The more they mul- 
tiply theſe blind and unguided Motions, the 
more they make an intelligent Principle neceſ- 
ſary, to over- rule and direct them: Since Mat- 
ter, toſſed in ſuch a wild Manner, muſt be 
more unmanageable, than when at perfect 
Reſt.— But as there is no Pleaſure in purſu- 
ing theſe Abſurdities any farther, and as we 
have not yet ſpoke of the Coheſion of Parts in 
Matter, otherwiſe than as it came in our Way 


accidentally; pray reſume that Subject a little. 


* * I» 
* * 4 PT * 2 n 


IIV. P. Tell me then; Muſt not any 
Particle of Matter, the leſs it is, yield to the 
leſs Force impelling it? e 

M. Without all Doubt; and the greater it 
is it muſt require the more Force to be moved 
with the ſame Celerity. 

P. Could a Particle reſiſt a hundred or 
a thouſand Times a greater Force than that 
is to which it yields? 

M. That is plainly repugnant; or it is 
ſaying, the Particle can do more than it can do. 

P. And is not the fame Thing true of 
| any other equal Particle? 


. — ** det as r 
„ lHvæ 7 „0 
* 


M. It 
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The fourth A, It is as true of the ſecond as of the 
Gn firſt, and of the third as of the ſecond, and 


ſo on, for any Number of equal Particles 
P. Let us ſuppoſe then that a Bit of Iron 
conſiſted of three or four ſuch Particles; and 
do you think that theſe Particles could be 
ſeparated from each other, by the ſame Force 
by which they could be moved if they were 
ſeparated ? Tek | 
M. No; not by a thouſand Times a greater. 
Pi. Is this thouſand fold Reſiſtance made 
by the Particle itſelf? 
N. Certainly it is not; for that would be 


to affirm that it made a thouſand Times a 


greater Reſiſtance than it can make; a ridi- 


_ culous Contradiction. 


P. Whence does this Exceſs of nine hun- 
dred and ninety nine Times a greater Re- 
NN than the Particles can make, proceed 

n 5 
. This diſtinct Manner of arguing, Philon, 
ſhews me undeniably, that ſuch a prodigious 
Exceſs of Reſiſtance is the immediate Effect of 
ummaterial Power. But is any 'Thing offered 
here with a View to account for this won- 
derful Effect otherwiſe ? I ſhould think that 
Men muſt have inftantly owned the Hand of 
the Deity in ſuch a plain Caſe. 

P. It hath been ſuppoſed that ſuch little 


Particles are joined together by certain other 


leſs Particles, in the Form of Hooks or Claſps, 
which keep them fixt together, N 


M. They 
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M. They ſhould have ſuppoſed then, that The. fourth 


the whole Subſtance of Iron, or other ſuch ©* 
hard Bodies, conſiſted only of theſe Claſps 
or Haas: For ſuch Bodies make equal Re- 
ſiſtance every Way, to be divided, or have 


their Parts ſeparated. Beſides, muſt not ſuch 
Claſps 


8. 


P. We can hardly conceive it otherwiſe. 
N. And muſt hot the Parts of theſe Claſps 
be leſs than the Claſps themſelves ? 

P. Without Doubt. 

M. What then claſps together the Parts of 
theſe little Machines? 

P. That I cannot tell, 

M. This leaves the Point unſolved, or ra- 
ther makes the Difficulty greater : Since (as 
we obſery'd juſt now) any Particle, the leſs it 
is, muſt yield to the leſs Force impelling it. 
And — the direct contrary is ſuppoſed. 

P. Such Suppoſitions, Marbo, (that I may 
acquaint you with this by the Way) are fre- 
quent in the mechanical Explications of the 
Appearances in Nature, 

M. What do you call mechanical Expli- 


cations 


P. That is called a mechanical Explica- 
tion when the Effects, which appear in Mat- 
ter, are ſaid to be produced by other Matter, 
of which the preſent Caſe is an Inſtance. 

M. I * n when the Matter of the 
Body is allowed unable to produce the Effect, 
* Matter is ſuppoſed ſufficient. 1 

0 t 


— 


laps be e than the Parts they clapled to» 
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The fourth _ P. That is it. 


ference, 4 


M. I ſhould make no ſcruple to reject 
ſuch Explications, eſpecially where the great- 
eſt Efficacy is aſcribed to the leaſt Particles, 
which certainly have the leaſt Refffance, by 


- which only they can effect any Thing. And 


the preſent Explication of the ftrong Coheſion 


between the Parts of Bodies only ſuppoſes 


=" 


that it is the Effect of the ſtronger Coheſion 


of leſſer Parts 


Body. 


P. Some have endeavoured to explain the 
Coheſion of the Parts of Bodies, by the Preſ- 
ſure of ſuperincumbent ſubtile Matter; for 
which ſome Experiments are alledged. 

M. Does not this Matter preſs upon all 
Bodies equally? OS 

P. Without Doubt. | 
M. Then the Parts of all Bodies ſhould 
adhere to each other with equal Force; and 
it would be as difficult to break a Piece of 
Glaſs, as a Plate of Iron. Beſides, how could 
this Matter get in, to cauſe Cohefion between 
every Part of the hardeſt Bodies ? By per- 
vading them all poſſible Ways, it ſhould 
rather looſe the Coheſion, 5g diflolve the 


P. A great Philoſopher was of Opinion, 


that Reſt only cauſed Coheſion between the 


Parts of Bodies. 
M. How many Degrees of Reſt are here? 


The Degrees of Cohefion ſeem innumerable. 


Reſt between the Parts ſeems rather the Con- 


ſequence than the Cauſe of Coheſion, And if 


I can 
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I can overcome the 3 of the whole The « fourth 
Body, by putting it in Motion; why ſhould — 
I ng. be able —— the Refiſtance of a 
Part of it ſeparately? : | 
P. There are other Explications of this 
Appearance, but not worth mentioning. 
M. And from thoſe you have mentioned, 
I am ſtill more ſatisfied, that the ſtrong In. 
preſſion conſtantly made on the Parts & firm 
Bodies, which you ſhewed me from the In- 
ſtance of the Wire ſuſpending a Weight, can- 
not be the Effect of a material Cauſe. A ſmall 
Bit of Iron could bear an inconceivable Pre- 
ſure, before it could be flatted, or the Parts 
of it ſeparated from that Contact they are in 
with others; and yet the natural Reſiſtance of 
the whole Piece, proceeding from its Inertia or” 
Deadneſs, might be overcome by the NN 
of an Hair. | 


P. You are likewiſe ſatisfied that this Ie 
preſſion muſt be conſtant. = 

M. As much as I am, that the Strength and 
ö Firmneſs of theſe Bodies, which ſupport the 
: - largeſt Edifices, and bear the greateſt Weights, 
| muſt be conſtant. - The Weight does not in- 
creaſe but try the Strength of fuch Bodies. If 
it were otherwiſe, the ſtatelieſt Piles of Build- 
ing muſt inſtantly tumble; and the Bodies of 
Antimals be losſened'into Atoms. Nothing in 
Nature could remain the fame ; nothing could 
bear to touch or to be touched. I need not 
mention what occurs to me every Time I 


think or this Subject; That if this Impreſſion 
— 4 were 


The foud were not various to conſtitute the different 
Species of r eee 


— wow 
7 — —— —⏑‚§«Ü⏑3ñ9t̃«—˙—ꝛÄQ 


MAT HO: | or, The 


or as ſoft as Wax; if all were equally brittle, 
or equally tough and ſupple; the Fitnefofons 
Thing to another, and the Uſe of all, would be 
loſt. in Nature, Theſe. Things fill the Mind 


with Amazement, which is ever. new. . 


P. You ſaid, without this conſtant Impreſ- 
ſion, the Bodies of Animals muſt inſtantly be 
looſened into Atoms. © 

M. Certainly. Every Bone in our Body 
bears a conſtant Impreſſion of Force, equal to 
the greateſt Reſiſtance it could make, before 
it were broken. And this, indeed, is aftoniſh- 
ing, (for you make me attend to it,) that our 
Bodies conſtantly bear an Impreſſion, which, 
ene Way applied, would cruſh and diſſolve 
them; and another Way applied, is not 
not felt, but preſerves us! Beſides; there is 
almoſt all the Difference of Impreſſions in the 
animal Body alone: The Bones are hard, the 
Fleſh ſoft, the Sinews tough, the Blood looſe 


and fluid. 


Þ.-:The' mars; wir think! cn. thads Things, 
Mat bo, the more various we muſt ſee our im- 


mediate Dependence on the Power of the: 
Deity to be, 


LV. M: There is: till another Particulat 
in tha Cobeſion of the Parts of Bodies, Which 


ſeems to me exceeding wonderful. 5 
P. What is it? 


Il. Though the Variety of this Aden, and 


. the 
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the different Force of the Impreſſion in diffe- Ot The . 
rent Sorts 55 Bodies, is beyond our ap — 
tion; et we might compare Things W 

we 40 not con . one With another, 

the Subtilty of the Action appears ſtill more 


aſtoniſhing. 
P. I ſhould be glad to hear your Thoughts 
on this Head. 

N. We obſerved. from the Beginning, that 

_ Coheſion is only between the contiguous Parts; 

the whole Force of the Action, therefore, is 

only between theſe : But they are the leaſt 

Parts of Matter which can. be contiguous to 

other, fince; Matter can only come to 

ntact by its Surface, and not by, its Depth 

or Solidity. So that, I think, they are only 

the Surfaces of the leaſt Parts, chat make all tha 

Reſiſtance, even in the very hardeſt Bodies, ay 

Steel or Adamant. 80 7 52 I: ſhowld. have a 

Clear Conception: But if I conſider theſe Sur- 

faces, as not. the Solidity of the Parts, but that 

. theſe Parts: muſt have — * Parts; the Subtilty 

5 of this ſtrong Action, which effects Coheſion 

among the Parts, exceeds my Imagination. 

For I can conceive no Part of Kanter fo; little, 
but what might afford Room for a Separation, 

or for two new Surfaces. to be made out of it; 

the Action tg a; Minpteneſs 


es my Faculties, (as.I-faid,) and yet 
without diminiſhipg the Strangth of it. 


P. Here, I believe, every Body's Faculties 
| muſt fail them, Maths, as well as yours. What 
ou have faid, ſeems very juſt; — * 

( + W hat 
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The foonth What you intended, it ſhews us a new Reaſon; 


Conference. 


WY V why this ſtrong and ſubtile Action could nei- 


ther be the Effect of other Matter, nor of 


theſe little Particles themſelves. 
M. That 1 had in View, N you told me 
of the Preſſure of a ſuperincumbent  fubtile Mat- 


ter. It is ſtrangely contrary to Reafon, to 


ſuppoſe, that ſuch minute Particles ſhould be 
ſo impelled by other Matter, as to exert ſuch 


an Effort. Thoſe ſmall Atoms could not af- | 


ford Room, Scope, or 'Surface enough, for other 
Particles to act upon them: And then the 


Impulſe of other Matter could never ex- 


plain, dut muſt perplex this Affair beyond 


Conception. If other Matter impelled a Par- 


ticle on all Sides equally, the contrary Actions 


ſuſpending each other, that would diſſolve its 


Coheſion with any other Particle. If the Par- 


ticle were impelled more ſtrongly on one Side, 
that muſt looſe it on the other. Laſtly, there 


alſo how they come to have this Motion and 


ſhould be more of this other Matter, I think, 
in the very hardeſt Bodies, than of their own 
proper Matter ; ſince” every Atom of them 


SOAK want to be impelled on all Sides. This 


would be a ſtrange round about Suppoſition, 


made to ſhew the Coheſion of the Parts in 


Bodies impoſſible : And the Coheſion of theſe 
other Particles is ſtill left unaccounted for; as 


Direction, ſo as to impel "conſtantly all the 


| Parts of all Bodies. 


P. Beſides, Matho, ſince the Force, 1 


with every little Particle attracts the contiguous 


Particles} 


PA .,< 
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Particles, acts on all Sides, and every where Sten, 
round ; and fince no Particle can have oppoſite ws 
| Tendencies, or a Tendency, to all contrary | 
Sides at once; it is plain. that Coheſion can 
neither be the Effect of any other Matter from 
without, nor of theſe Particles themſelves from 
within; but the conftant Impreſſion of a ſuperior 
and Divine Power, exerted in a Manner 2 
us altogether inconceivable. 
M. I underſtand what you fay : A Particle 
could no more have a Tendency to all Sides 
at once; than it could move to all Sides at 
once: And a Tendency to one Side could 
never cauſe Coheſion, even on that Side. It 
is delightful to ſee a Point, which carries ſuch 
important Conſequences along with it, admit 
of ſo clear a Decifion, 
P. Finally, Matho, if we conſider what you 
expreſſed fo well in the Beginning, when you 
faid, that the Minuteneſs of the Action ſur- 
paſſed your Faculties: If we conſider, I fa 
that there is no Particle of Matter fo little” 
ſince it is a Thing ſolidly extended into Length, 
Breadth, and Thickneſs, which doth not con- 
fiſt of other leſs Parts, and theſe of others, till 
we are quite loſt in the Conce ption ; we muſt 
own that this ſubtile Action of Coheſion de- 
ſcends ſtill with undiminiſhed Force: So that 
the very ſolid Extenſion of Matter, that is, the 
very Exiſtence of it, is the indeſinent Effect of 
Divine Power, 
M. O Philon ! the wonderful Action! I * 
almoſt with. my Eyes, that the conſtant Exer. 
Vor. I. P tion 


ern et the Deity n en | 
— Bafis: n of the Exiſtence 
ee, W 


I. I find it diicult to recall my The 
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of Matter. now 5 we great — toe 
vou had for ſaying, at nning of out 
ſecond Conference, that no Man ever had, 
nor ever will have, a Notion of the Subſtance 
of Matter, otherwiſe than as the Power of the 
Deity is conſtantly en pos it; of Wen 
exerted in it. 
200 3 | 14011 »\ 
LI. P. 16 you reflect a little, you. will 
perocive the other Sort of Attraction no leſs 
onderful in ſeveral Reſpects. 


hotights ſo 
ſoon, to the Conſideration of another Subject. 
P. As the Attraction of Coheſion ſhews the 
various and inconceivable Power of the Deity, 
wherever Matter is; ſo the Attraction of Gra- 
vitation ſhews the ſame Power no leſs various 
and inconcewable, even where it is not. 
M. Make this a little plainer. 


A You inferred rightly 3 chat the 


Attraction of Gravitation muſt prevail through | 
the whole Planetary Syſtem, becauſe if our 


Earth (or any of the Planets) came to a Place 


where. there was Attraction to no Center, its 
Courſe would be diſturbed, or it would feem 


tobe deſerted. You oblirved, that ſuch a 
World as this required Tranſparency and Clear- 


nets, that the Light might not be interce 


nor the celeſtial Bodies darkened, by Matter 


lying ſcattered at Random, or uſeleſs and un- 
imployed in the dyhlem. Hence you conclud=, | 


ed 


af — 


1 


7 
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eck that this Attraction of Gravitation Was not The foul: 
only the Cement of Nane but of Ss — 


the vchole Univerſe. 711% 
M. I ſee it muſt Nb intend the Auction 


hed be propagated through the whole inter- 


mediate Space. This is aſtoniſhing; and 1 


ought to have ſeen it before. 
P. There is a Particular here which ket 


it ſtill more aſtoniſhing, though you cannot 


yet underftand it: For the Intenſity of the 
Action is different at every different Diſtance, 


through the whole Space lying between the 


attracting Bodies, 


M. I remember you ſaid, the Attraction of 


tha Sun on each of the Planets. was different, 
-which required a different Degree of proje Rile 


Force to be impreſſed on every one of them. 
P. Conſider then any one Particle of dead 


Matter in the planetary World, as attracting 


every other Particle; and endeavour to con- 
ceive in your Mind how various and wonder- 
ful the Action of this one Particle, or the Power 


exerted with reſpect to it, muſt be. 


MM. Alas, Philon! This confounds the Forck 
of Imagination a thouſand Times. A ſmall 
Part of ſuch Diverſity would be more admined, 


becauſe better underſtood. I now ſee that the 
> Multiplicity of the Action as much over- 


wers our Faculties in this Caſe, as the Sub- 
tility of it did in the former. But indeed one's 
Amazement 1s divided; and which ever of the 


_ any one conſiders at the Time; he muſt 


P 2 - think 
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5 dure think that the moſt wonderful. The Mind f 1 
| 


a is too nartow for theſe. Things. 41 
1 4 After this think a little whether the in- x - 
finitely various Action of this. ongle ae 15 
could be the Action of other Matter, Wh 7 
10 M. One who has the Mew, Phil, 
J haye at preſent, gan hardly thin Ne 
Suppoſition with Patience. 15 con Fi 
that. this is the Condition not of, one fin 12 
; Particle of Matter, but of every 12 Particle; to 
ſuppoſe that all this is the Effect of other — 1 
ter, acting upon them; is to imagine that there 
38 ; infinitely more of this other . 1 
"Matter in the Univerſe, than of the Matter 
Which! it is ſuppoſed to move and actuate. This 
WH Mill more inartificial and round about 
4 Way, than the Habrile incumbert Matter in 
oy Fes Cafe, . If nothing but the Actio 
on Matter will ſerve, What, is It 
5 moves this other inſtrumental M. 
where will-the Inftrumentality and 
en eee to Matter end 
a ite. qut of Sight. 4 
2 8 refore theſe amen various, 
Ne 1 5 Actions, 2 with- 
out Confuſion or Diſorder, Frog the Im- 
menſity of Space, from every Particle to aan 
Particle, as the proper Work of Divine Power, | 
confider in the laſt Place, that the Action of 
Matter upon Matter can only be aecording to 
the external Surface, and in Proportion to the 
t of that e Byt Aeneon operates 
288 in 
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a Proportion to the Solidity of Matter; that D foi 
is, it operates from, and through the whole yg. 
ANSP Subſtance of Matter: 

NI. I fee plainly chat if Matter acted this 
on Matter, neither the Matter acted upon, nor 
the Matter that im pelled; could be ſold or 
"impervious to other Matter. This is the Work 
gf the ſame Being; and of the ſame wonderful 
7 Kind, as Coheſion was diſcovered to be . 

C— 
Is 793 517 Theſe, e are ke Confiderationl 
concerning the Nature of Matter in general, 
which ſhew us the mighty Power of the 
Creator conſtantly exerted in all Objects above, 
below, and round us: Nor do they require 
any deep Learning to be underſtood, nor other 
Preparation than common Senſe, and an 
prejudiced Mind. As for Particulars you mult 
| Ke Recourſe to thoſe who have applied to 
the ſeveral Branches of natural Knowledge, an 
3 obliged the World with their Diſcoveries. 
M. Lam now indeed ſatisfied that we cin 
f neither turn our Eyes nor our Thoughts w 
any one Object in all Nature, where the Power 
of the Deity is not the firſt, or to ſpeak mor 
truly, the only Thing that occurs to us. The 
Thought is awful and raviſhing . Vou cg 
cluded lately that the Particles Ligb ere 
Matter or Body, becauſe they excited Heat 
and Motion in other Bodies: Pray acqusint 
me with ſomething of their Nature 

P. I can give you but ſmall Aſſiſtance here, 

nevertheleſs | it would not be well on my Part 
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Matter we know, and Have the 
tion: But ſtill they are Matte, 

repelled by other Marte! pd wigs 
con bent and reflected, as mach as ; "Tents 


„ III E cls 011 10 


ho It is but einne that the re e 
rhich Viſon is performed, ſhould extr 

ly Ms ng 1 think” 15 the moft ſübtile 

of our Senſes; and rofl "ot pa ble Matt 
müſt both Hitt the Senſe 15 darken the Ob- 

jet; 3 Or the Lig itſelf would be ff and not 

_ 'Obje& it 11 up6H! But what rnia may the 
Yer of the 'Mo on of Light be? \Totga 


rom the Edlipſes of the 9 of 
g. it is comp 
0 


d' that LI ht 
mi the Sun te the Earth in ; about e t ei 
ten Minutes. (110d offa515q 


J. 1 tebere 1 need Red — 1 


this Velocity from an Compariſon. W 
P. Vou need not; the Stwiftieſs of th 
Earth's anneal Motion, "which you! admit 
+ much, does not at all come near it. 
. How is the Motion of L Light bent or 
changed? baby Joer 


n ight were not refleted from Bodies, 


vou could ee nothing. {rom & 
1155 1 ought to "A remembered that the 


Sun-beams are cafily turned to all the Crit 


'of the Room by a Mirrour. And now that 1 
bk on it, if the Nag of Light were not 
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it, 1 2 *. ſee 2 7 50 monſtrouſly 85 8 


h une ven Glass. 
| that Caſe, when the Ray, is refradted 1 


vou tio f 1 is in r Direc- 
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obſerved in certain 1e ee PAI Gs. 


M. This ſeems eee ne A, 
which. L baue Gen, mit . 
Paliag or Ro el p mn 1 Sk 


roeive both the the Faling and the he li at a 


; for, wal, an my —.— $9690 \lider this, 

No I ſuppoſe this is, becauſe the Eye paſſing 

through theſe bent Rays near the Sides of the 

Se and ming anmedjately ig other Rays 
not bent, ſees the Object ſuddenly. change 

Place, andithe Whole by this Means to, havg 

a tremulous or dancing like Motion. 

F. You Fa the Appearance very in- 

ouſly and truly too in mY. Qpinjon. 

ight Do 0 Tie t9, move from 

lace to Place, if Body it. corges from b 
1. 5, diſtant, and 140 7 ö kitty „We 3 
Fw ee 


IF ME 


ANU, The 
| Nele it in che ale Race For while the Light 
ds aſceming to us, che Obyect may ab — 
Higreat Way. idgon 01100 Wd - %,j, 
nee an» the tight: and there is kn 
nt hrought from this / toſhew the Ab- 
ty of the Ptolemaick Hypotheſisq where 
the whole Heavens are ſuppoſed to turn round 
in four and: twenty Hoùrs. For if w ſup- 
ne. the Diſtance of a fixt Star only ifeverity 
eighty. Times greater thanſ the ſo 
de the: Light mould take twelve Hours in 
ming from the Star to us; it ſhould be feen 
* in the: Weſt; -while-in'Reality it were 
„riſing in the Eaſt, aud -contratily ot Jt NH N 


i That would be a moi Incon- 
venience The Motiemof no Body! therefore 


N any Pt to the 
ight, leſt we ſhould be conſtantly deceived 
in the Place of moving Bodies. 12225 * 
. It is regſonable do think o. ery AG re 
M. What is the Reaſon Why Bodies are 
7 -ofdifiren Colouts, 2 28 Light is all Ef one 
Loldur. e 5 1 TS] T6 4 tas 
"Bs You | preſs me nn is Hot 
All of one Colour, when the Rays are\ſepatated, 
which may be eaſily done according to their 
Ufferent Degree of Redrangibilityi (hs. it is call 
ed) they are found: to be of different Colours, 
as red, orange, yellow, green] blue, &cc. and a 
ſeatlet- Ribbon, for Inſtance; reflectꝭ the red 
Ray $: moſt: ſtropgly; ; but What the Reaſbn of 
his "may" be + cannot tel. Bi! c 1 


- dd gi #4 - PEER ) a4. 7 


$3: > Sp 
FT bs . I 


r 5. 88 bh x 19 * 


V1 


4 me 
| a>: 


5. 
* 


ws 
— 


BB Þ A e 


— 


end, dnſer me iony- 


A 
| ] 
45 


by — 1 * 2 * 8 * . 2 N * a 2 a 
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bow. But not to trouble you mbte onthis 
ohe -other.Qieſtion., 
Pray what Sort of. Men were thoſe Sceprivts 
pod anentioned oft or twice i bur 
— Pr Desto 40 * Neis ett ri 2100 ac q 
Were a Soti of Polophere, "whoſe: 


it was to doubt 22 L 
e 'nak#xÞrinciple of it? | 
1 : HT 


hey dit y for abyworie undeniable: Teach 
muſt laue tonfuted their>whole Scheme)! + - 
—_— Then Ii e che muſſt have been 
much put to it in ſome Caſes; Vou ſhewed me 
an of! two Abbie where! dedbting 
ſermell ton impoſiibleo! Whit Reaorvicould 
ic for! doubringothati thei Pan ,⏑ẽʒ ß 
b 4 „ele > ec e tel lie 
P. They avoided comingtstfuckBhr J 
M. 30 chey no Fretenoe for this affected 
WO i W. : l 277 | 21 35 1 . M. x; 
200 N. They {pretended there were 
and equal Reaſons for and again eh Thing 
oth eee „ 2197q UG 
AM. Were theyioentalw of lis ꝰ AO 10-1! 
P. That had been to affirm n 
'trary to their Principle 
M. They could not be certain chen wWhe- 
2 ther had Reaſon to doubt, or not. 
P. They were not agreed on what Prin- 
ciple to found their univerſal Doubting, and 
therefore were divided into three or four De- 
nominations. 
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90 2 
Aal believe indeed the Rays muſt Be of The fork 
thoſe Colbuts form ht I ſes in tlie Ran- 
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NX. Were Doubters Io ſtiff in Opinion 
— P. hay e 34,46 0888: eee 


wet F 


üb with leg enough of hap 3.1 Aud pom: 


— — what we have been —— 
\ that Imay not give you the Trouble 


ing of 
to:telb me the ſame Things over. again, when 


TITcome next to —=AVWoch 240 oder 
P That is not your Way: vou rather in- 
prove upon What is told vou. But perhaps 
we ſhould ſpeuk mone to the Purpoſe if we 
leſs at a Time // JAY ANT \9 Wd LOR \ | 
NY W WOYSE H Non > / 5 N. oy TT TIO: 
d in a e ores 80 0 H eþh e 
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Fifth, CONF FER "TOY. ENCE. Wo 


eehte avad aw ardw'tlominnydacgity 
he Conſequences of - the inuctiuitꝭ of 'Matter 
ſt: eee "with eber onthe Produttons in, 
and about our Earth — Matter Mos ves Ora * 
en do heim j Being. | The! ſimple . 
eq material Subſtance ſhows: rhein 
finite' Power, ani the varvous Species df Things 
formed out of it, the Wiſdom and Gaodnels 
"of this Being. That any Sort of "Matter we 
TFnochi bath paſſed 'rb#oug divers 
and various Art, Je it JR erh bir 
Vrgibikdge: © Tho tmporceptible: Trax 
ee Matter to beg 5 — 0 70 horn 
" #he «moſh imer felt Plant to 
and Animals hal . 20 5 4 e 2 — 
5 ee Fraßagatium f Plauti aud Au mal. 
by Seeds, not mechanical : Or the'Seed not the 
Cauſe of the future Plant, nor "the former 
Planie, the Seed. The one appointed to fol- 
bi the other, in order to conflitute à ſettled 
Courſe of Nature, Hence an eternal Suoceſ- 


ſion of Cauſes and „ 4 1 and 
| ILAN * 


thoſophical tis 

I e ons, a between the 

Parts of the Scale, bm the Unity of Defpgn. 

This ſhewn in the Article of Food. Of the 

ſucceſſrve Evolution of Bodies, in the Formation 
F many Species of winged Inſects. That all 
H. | theſe 
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The th b vll. P. 


0 * Age The 


theſe inferior Creatures operate Vin," and 
et regularly; or are directed by 4 
more perfect than the Reaſon 'of , ee 
Monſtrous Produ#tions Occ os 2 
diſturbing the regular — PRE fs in 
tion of animal Bodies, according i the Kae 
= Cape of s,, 
H A T is the 
— - this Viſit, Matho, ſooner 
than ordinary? Fot though Iam always lad 
of your Company, 1 dh not experts: 
for ſome Days. N. | , 
. I uinderfiahd, Feb what oh Lad Ye: 
fore” we parted laſt, that the Inattivie}. of 
Matter muſt have other Conſ equences, belides 
thoſe we then conſidered; ll I was impatient 
to be informed of them more particularly. 
P. - What other Conſequences do you mean? 
* There is a great Variety of particular 
Bodies, in and = our Earth, which: are 
formed out of this dead Subſanes; 3 now the 
Conſideration of theſe can be no leſs delight- 
ful and entertaining, than that of the great 


Bodies of the Univerſe. And it ſeems to wad 


abſurd, to neglect the Inſtances of Power and 
Wiſdorn that are near and round us; and only 
to take Notice of thoſe that are ſo far nt 
as the Heavens. 

P. Well, what are your Thoughts of Mat- 


ter, after you have conſidered it ſtill more nar- 
rowly 2 | 5 


| M. You 
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eee ere 


ihewedane fo. fully, at our laſt Meeting, 
Nature pf 6% I Dill rhought Mater od 
in Nead of no Support from any Thing elſe, 
82 What it is; chat it paſs its s Origin to no 
auſe, was neceſlary in 1812 and aboye the 


of 1 Exiſtenee. Artur X. was under a 


Nat 
E veal L. 55 5 naturally into the 


though nothing, in my: 8 
ment, — us more nearly, than ito be early 


convinced, that the Counſe of 0 and Sta- 


bility e, muſt reffypan another Foune 


dation; Do wht 05 10} 19530 2 Tut 293330 
Nn. BAR other Fgunda tion IV 3 1 
On the Forer and Government = po 


Alnzghty Pas, 3 affords a better Pro- 
2 de ee cue Martals, chan fuch 


A not "this viſible. Pramę of T kines 
bars 1 P.M always, and without any Wr 
either to govern, or giye it Origin? 3 

M. After, what has been faid, it is-r perfecb⸗ 
ly ſuperfluous to aſk that Queſtion. The rude 
Subſtance itſelf, not wronght up into any 
Form, nor diverſified by any Art, ſtands in 
need of a conſtant Support, that it may exiſt 
in any, Manner; and farther requires an Al- 
mighty Artiſt, not leſs ſkillful; than power- 
ful, to make out of it ſuch a beautiful F abrick 
15 we behold. J ſhould ſooner believe a Man, 


who 


a Sa > 
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A Non KO.] I. began cto. ſuſpect Matter mug, The Gl 


aſter, our frſt \Conferenee : V But. bet regen — 


ied Affair; and 5 
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The aa who was to tell me, that un firſt. made itſelf, 
and after that, faſhioned all thoſe curious ieces 
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of Art which are wrought from that Metal; 
than one who told me, that this vVifible Frame 
of the Univerſe is not the Work of a Power- 
ful and Wiſe Cauſe. What ſtlandi in need of a 
conſtant Support from anothem Cauſe, that it may 


exiſt any Way, ſtood in need of the Power of tbat 7 


Cauſe, to give it Exiſtence at firſt.  — 

P. Your Argument is of the right Sort, 
Matho, and carries along with it all the Evi- 
dence of an Axiom. That only can be with- 


out a Beginning, which cannot poffibly have a 


Cauſe ; a Being, to wit, of infinite Power and 


Knowledge: Contrarily, therefore, a Thing 
which cannot be without a Cauſe, and is void 
of all Perfection, muſt haye had a Beginning. 
And ſuch a Subſtance is dead Matter. Theſe 
are the two moſt oppoſite Things to each 
other, we can imagine. Hence, if this rude 
and unwrought Subſtance :ſhews us, by its 
bare Exiſtence, the wondrous, extenſive 
Power of the Creator; the Variety of Things 


that are faſhioned out of it, their Uſe, ; 


and Application to ſomething always higher, 
muſt equally convince us of his Knowledge 
and Wiſdom, Nothing is wanting to com- 
plete the mighty Defign ; and thoſe Things, 
which we might think ſuperfluous, are ſtill 
neceſſary to the intended Variety, and to 


| carry up the Scale of created Beings. For this 


Variety is not propoſed for Oſtentation of 
Fower ; that would be a falſe Thought; but 
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to. finiſh: conſiſtently ee gu harmonious 1 4 


Scheme: — 
I M. To wham ſhould the Deity make Of- ROY 


tentation of his Power ? That would be, to 


LAG vv” bk hd kD. 


> ſuppoſe Beings. ca to underſtand and - 
EM ——_— greateſt Things he could 
I This Variety muſt-have a higher End. e 
xy Thing rather ſhews Infinity of Power, con- 
ducted by infinite Wiſdom. 


| P. And thoſe ſet on Work, likewiſe, by 
the moſt diſintereſted . Theſe Per- 
fections are not only nece united in their 
| 3 Nature, but united __ in rp = Effects they 
produce. 1 5 
. It muſt be ſo; If chey were ſeparated 
| in the Effects they produce, it would come to 
the fame Thing, as if they belonged to ſepa- 
rate Beings, if that were poſſible ; and the Ef- 
| 3 fects of Power might be hurtful. I faw be- 
> 3 fore that a ſovereign Degree of Power and 
3 _ Knowledge muſt naturally raiſe a Being above 
> => Fear or Malice: So that Goodneſs muſt be the 
Motive, when infinite Power and Knowled 
1 work ; or, without this Motive, the Univerſe 
, could never have exiſted. 
. Let us remember then, what was con- 
cluded before; namely, T; hat the very Refift- 
„ # ance of Matter to — any Effect, is made 
| = the Means of its doing all it performs; and we 
) muſt be * 1 = the Wiſdom and Power, 
and therefore the Kindneſs of the Deity, could 
F 7 not have been more conſpicuous any other 
t Way, tian by employing to ſuch a Variety of 
) Purpoſes 
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. The ach purpot 


N Being of leſs Power, is unfit for any 


to the. Variety : 


MATHO: oY "Phe 
a Thing, Which, in itſelf, erde 


M. This Variety, even an unſkilful SpeRta- 
tor muſt admire, by beholding the Outfides 
only of the Works of Nature: He can direct 


his View no where, but he muſt behold 
Things great, curious, and beautiful, made 


out of this unpromiſing Subſtance. It ſhines 
and warms, it cools and refreſhes, it is made 


Light to the Eye, Sound to the Ear, and by a 
wonderful Contrivance, nouriſhes and main- 


tains our Bodies. 

P. The Uſefulneſs of it, therefore, is equal 
. And this is that, Matho, 
which hath brought i it into ſuch Admiration, 
and really made it the Deity of Mankind. 
For while it is made to recruit the Decays 


of our Bodies, and gratify every Senſe, by 
the 'noble Appearance, the beautiful Colour, 
the fragrant Smell, or delicious Tafte ; we do 
not confider the Power and Contrivance by 


which all this is effected. We forget to carry 
our Views to the juſt Extent ; for certainly, 


nothing could have been better fitted, to give 


us the firſt Leſſons concerning the Power and 


"Wiſdom of the Creator, than to conſider the 
Poorneſs of the Stuff every where heightened 


by Art, and made uſeful in the Application. 


Ihe very Deadneſs and Inactivity of Matter is 
diſguiſed by the Power that actuates it, and 


lyes cancel under a thouſand Beauties of 


Life and Vegetation. Nor can we Poſſibly be 


miſtaken” about it, ſince we fee it again in 


its 


. - P 
„ * 6 „„ 


eee, Puarilis,” 


8 Cornplexion, or che mo a 
- L | Flower, ſoon end in? | 

S | 

t IVI. M. I 

d Ladd the Contrivance of thoſe' Things round 
e 1—— ay 
s attention, which Iwould have you explain to 
e me at preſent; that for the future I may be- 
a q hold them with ſome Sort of Intelligence and 


rational Pleafure.. It is either ſtapid, or ſhame- 
ful, for a rational Being to walk 1 
mid ſt ſuch Inſtances of Contrivance and Pow- 
2, er, with the Indifferenee or Inſenſibility of an 
„ unreflecting Animal. This, as I ſaid, was 
1. vrhat haſtened my Return, ſooner than you 
expected. 

7 P. Willingly, Metho, would P aſe you in 
r, ſueh a reaſonable Deſign, if I knew where to 
lo begin, or were not a i® of obſcuring thats 
y  } Matters, by the confuſed Hints enly which I 
y _ able to- give you. Therefore, as I told 
y, u, when we laft parted, you muſt have 


all 


» Þ urſe to the Works of thoſe great Men, 


dl e have ſi enquired inte Nature. 
1© he Subject here is not one, but as many as 
d "there are different Species of natural Bodies: 
Each of which require a ſe 


; parate- Study, to 
is _Þ underſtand but a Part of the Art and Contriv- 
1d Þ ance employed in it; nor have theſe 
of been treated with that Connexion and Depen 
be Þ ance one on another, ſo as to bring them un- 
in der one 
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f eM. We need not be ſolicitous about a Me- 
WYvthod, fince none can be obſerved in ſuch a 
Converſation as this: I only want to be di- | 
rected to the moſt general Conſiderations, that | 
TI may have ſomething to exerciſe my Thoughts 
upon, when, perhaps, I ſhould otherwiſe be 
ho Pray what did 8 juſt 
now, when you faid that this great Valery 
is neceſſary to carry up the Scale of created 
Beings ? 
Pe. Every Thing, Male, above rude and 
unwrought Matter, riſes in Art and Contriv- 
ance, the farther we advance, or the higher 
we can go. Many are the Productions, be- 
= fore we come to the ſeveral Species of Plants 
| and Animals; of which there is an amazing 
Variety: And yet there is a Gradation of 
Perfection from Kind to Kind, through the 
whole, where every Species is raiſed above 
the former, oy. gore. and eaſy Tranſitions, 
Thus a continued Relation runs through the 
entire Syſtem of material Beings (or rather 
through the whole Creation) which joins the 
leaft' with the greateſt, and ſhews he whole 
Work to be one, and the Effect of the ſame 
Tower and Knowledge. 

M. 1 ſuppoſe you mean, that in ſome Spe- 
cies of Plants and Animals the Art is more ac- 
ceſſible and ſimple ; but in the next fu 
Kind the ſame Art is continued, and _ 
heightened with ſome Additions or Variations, 
-as it were to lead us from the more ſimple to 
the more complex Works of Power and Know- 
ledge,” P. You 


* 


Coſmotheoria Puerilis. $27... 
P. You expreſs my Meaning exactly. crit filth 
| M. This is both pleaſant + intellipible, — — 
and juſtifies, I think, the Inference you make, 
That the whole Work is one, and the Defign of 
the ſame Power and Wiſdom, Forl eafily con- 
ceive that an Earth-Morm is more ſimple in 
its Parts and Compoſition, than a Snail, which 
carries its Covering or Houſe on its Back, and 
hath Eyes in the Points of it's Horns, as I 
have heard; and that this Creature is not fo 
complex as a Spider or Ant, who move by the 
Help of Feet, and have a Variety of Limbs ; 
and that theſe Inſects again are more ſimple in 
; Contrivance than a Fly or Gnat, who, beſides 
: == Motion by Feet, have alſo Wings to ſoar 
aloft, 2 
; P. You have named ſome of the Wonders 
of the inferior Creation, Matho, and ſpeak fo 
diſtinctly of thoſe Things, that one would think 
; you had been making your Obſervations be- 
" | fore-hand, If it be doubtful whether the 
Snail hath Eyes in the Points of its Horns, it 


PPP 


is certain the Spider hath ſeveral Pair of them: 
And the different Sorts of Motion in theſe 
Creatures, with the different Artifice by which 
they are effected, will always excite our Ad- 
miration. , 
NM. Theſe Objects fall generally under our 
Obſervation, and they require but little Re- 
flection. But pray what Productions are there 
before we come to the Species of Plants; or 
which lye betwixt theſe and unwrought Mat- 
ter? 

f Q 2 P. The 2 
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P. The firſt Thing we perceive in this Sub- 
ſtance is Workmanſhip ; thetefore we cannot 
in Propriety ſay that a Stone of any Sort is un- 
wrought Matter. No Body could imagine 
that a Ruby, an Emerald, a Diamond, or any 
of thoſe Stones that are called Gems; or that 
a Magnet, Marble, Flint, or ſo much as a com- 
mon Pebble, is rude and unwrought Matter. 
H we conſider. Cryſtal, Amber, all Sorts of 
Minerals and Metals; Salts of all Kinds; none 
of theſe certainly is Matter in its primogenial 
Form and Texture. 5 
NM. They. are not indeed; but muſt have 
undergone farther Art and Workmanſhip, be- 
fore they could appear in any of thoſe Forms. 
P. Though we know not exactly how theſe 
are produced, yet Productions they are; and 
(as you ſay) various Art and Power 1s exerciſed 
on every different Species of theſe, as much 
as on the Stone of a Cherry, the Tooth of an 
Elephant, or the Horn of an Animal, concern- 
ing the. formal Production of which we are 
very little wiſer, Water itſelf, dropping from 
the Roof of ſome Caves, is ſoon after congeal- 
ed into Stone. Marble was once not hard, 
otherwiſe Parts of different Bodies could not 


have been found in it. You obſerved before a 


Variety of Subſtances formed in the animal 


Body ; Bones, Sinews, Fleſh, Blood, and not 
Tarely one Sort of Stone; all which are yet 
made out.of the ſame common Aliment. 


M. I am entirely fatisfied in this Particular. - 


Matter, that had undergone no Workmanſhip, 
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muſt be conceived to be uniform and all alike, The dun 


without Variety of Impreſſion, or different De- 


grees of Firmneſs, Coheſion, or Conſiſtency, 

ſuch as we ſaw it to be when the great Bodies 
of the Univerſe were formed. All farther Dif- 
| ference muſt be the Effect of farther Power 
and Art. 

P. It muſt be ſo; for all Growth and Ve- 
getation, even of the hardeſt Subſtances, is per- 
formed by the new Accretion of imperceptibly 
® ſmall Particles: And thefe Subſtances are a- 

gain diſſolved into Particles as minute and im- 
J 5 perceptible. 

. M. Lou chewed 1 me before, that we — 
form no Conception of Matter, but as the 
Power of the Creator is exerciſed in it, to ef- 
fect Coheſion and ſolid Extenſion; for that 
conſtant Action is the Baſis of its Exiſtence: 
And here I perceive again it could not fall un- 
der the Senſes, unleſs the ſame Power were 
farther exerciſed upon theſe Particles, to bririg 
them by another Act within. the Reach of ſen- 
ſible Perception. And certainly this is won- 
derful that, let us conſider Matter which Way 
ſoever we will, we meet always with the 
_ Power of the Deity ; and the more Ways it 
becomes known to us, the more Acts of that 
Power we diſcover. 

P. Vour Reflection is pertinent, Matho, and 
it muſt be as you ſay. If we could conſider 
the Deity in himſelf, and abſtractedly from 

. what he hath produced (as we — in 
„ our laſt Conference) we ſhould find his Na- 
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Ste and Perfections neceſſary and infinite, and. 


de every where prevented with the Steht of 
them: Ss nd when we conſider his Effects 
aright, we muſt find his Power and Knowledge 


in every Thing, examine it which: "Way vi we 
Will. 


LIX. M. The feveral Species of Things you 
have mentioned are formed dnn the Bowels 
of the Earth. | 

P. Or at leaſt below its Surkict; ad 
though they are not produced from Seeds, 
like Vegetables above Ground, yet ſome of 
them come near enough to ſhew almoſt the 
fame Work in different Subſtances. One Spe- 
cies of thoſe Stones, called (I think) Stra- 
lactites, in Shape like the flender Stem of a 
Fr em, Plant, broke any where up or down, 

th always the fame Star-like Figure or Im- 

fon in the Heart; as when you cut a 
Plant above or below, the Fibres' make ſtill 
the fame Appearance in the Section. The 
ſame is obſerved in the ſeveral Sorts of Coral, 
which ſeems to be of a middle Nature indeed, 
between a Plant and a Stone.— * 

MM. Permit me to aſk'you what is contain- 
ed within the Bowels of the Earth; or is it 
known what the whole Maſs down to the 
Center conſiſts of? | = 

P. It is not known: The deepeſt Mi ines 


go but a ſmall Way below the Surface, and 
after that agh is © [i mon 


M. We 
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MM. We cannot know then what this Globe Tue fifth 
we live upon contains for four thouſand Miles I. 


down. What do they find in the Mines? 
P. Different Sorts of Earth, Stone, Coal, 
&c. lying in Strata, one over another, with 
here and there the Ores of Metals. | 
M. Theſe are not Matter in its original 
Form. What Sort of Matter do they con- 


jecture to be from that to the Center? 


P. They ſuppoſe that the ſolid Cruſt of 
the Earth is not very deep; and ſome have 
thought that the internal Part is a ſubterra- 
nean Ocean, while others imagine that there 
is a vaſt Maſs of Fire about the Center. It 
hath been ſuppoſed, in order to account for 
a difficult A ce in Philoſophy, and to 
avoid the Thought of ſo much dead Matter, 
that the internal Part of the Earth conſiſts 
vacant Spaces and Crufts alternately. - 

M. Theſe Conjectures are oppoſite enough, 


ſo that the Probability for any one of them 


muſt be an Argument againſt the reſt. 
P. This is but one Particular of many, 
which lye without our Reach, | 

M. Leaving it then, you ſeem to think that 


all Vegetables above Ground riſe from Seeds? 


P. That was long Matter of Enquiry and 
Diſpute ; but it is now allowed. to be true in 


all Caſes univerſally, \ 


M. Why was it Matter of Diſpute? | 
P. If a Plant could riſe from any but a 

fpecifick Seed, then it might be contended 
t any Thing could riſe from any — 

201 Q 4. which 
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| N 8 that ae 
ſdecifich eS regular. 

F. This is the conſtant, 

kind: A Fir-Thee does nat rife from an A. 

3 2 „ eee 


M. That would cortaibly:: hives the ut 
Degree of Confuſion and Diſtreſs to Mankind; 
and we cannot ſufficiently adore that Wiſdom 
which hath ordered Things. otherwiſe, Vet 
1 have ſeen the Root of an old Tree, where 
the Trunk) bad been cut off, quite covered 
with Exereſcenees, different from 
or Toad-Stools, with a Variety of pretty bright 
Colours. | 'Thefe certainly : vegetate, and yet 
they bave neither Finer, not Fruit, nor Seed; 


but ſeem ta ſpring up from the Corruption of 
the decaying Wood. 


P. The firſt Degree of Vegetation, Maths, 
is ſo fine that it is hard to trace it out, though 
above Ground. You know we are ſoon loſt 
in the Subtility of Nature's Operations. Hence 

it is that ſome; Species of imperfect Vegetables 

upon the Inattentive, and paſs for mere 
— Excreſcencies, though they are no- 
thing leſs. Ihe Species of Fungi (as they are 
called) are very numerous: It was one Sort 
of thoſe which you obſerved. The Structure 
of ſome Kinds of them is altogether curious, as 
you muſt have ſeen: And the diligent En- 
quirers imo Nature have 6 
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they diſe from a Seed, and are not 
Productions from decayed Wood, or any Sort nn 
ef Corruption, though they draw their Nou- 
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riſhment from ſuch Things. 

M. I have indeed obſerved * of the 
broadet Sort, with flat thin Caps, finely wrought 
below, having a ſlender Kind of Leaves, run- 
ning very regularly from the Middle to the 
Extremity, like the Rays of a Circle: But 
theſe Seeds muſt be very ſmall, which require 
ſach Attention to be diſcovered, | 

P. This is not the only Inſtance where the 
firſt Degree of Vegetation runs almoſt beyond | 
our Ken. Where-ever the Seeds were not 


petceptible to the naked Eye, the Ancients 


— the ProduCtions from them f. 
r: But the Invention of 
— et has enabled the modern En- 
quirers to make noble Diſcoveries in the Works 
of Nature, though ſtill the Subtilty of the Co- 
wira8ce gots deeper than the Induſtry of Man 
can . So ſmall are thoſe Seeds, that 
it is to be doubted whether many Sorts of 


them are not conſtantly wafted up and down 


in the Air; ſince they ſo quickly take Root, 
and ſpring where-ever they can find a Soil de- 
licate enough. For it has been diſcovered by 


the Microſcope, that the Mouldineſs which 
appears on ſpoilt Confections, Pickles, or even 
ſome Sorts of Li quors, by which they appear as 
if covered with a white Cruſt, are only nume- 
rous Cluſters of diminutive Muſhrooms. 


M. This 


US Thy en. 


— 


The * M. This is really ſurprizing, and carries the 


Ka 
nos Bogen ings of Vegetation almoſt out of our 
| Sight indeed. What you ſay of a white Cruſt 
puts me in mind of another Particular I have. 
oſten obſerved, and endeavoured to account 
fortto myſelf, oo in vain. Pray what are | 
we to think of the ſeveral coloured Cruſts which | 
we find on Stones, and the Bark of Trees? On | 
the fame Stone, or the Bark of the ſame Tree, 
you will ſee. Spots of white Cruff, of black, of 
grayiſh, and very often of yellow. At firſt 
they are very hard, and ſeem little other than 
a Colour inherent in the Stone; afterward they 
ſwell and riſe. | | A 
P. Theſe, Matho, are ſeveral Sorts of Moſſes, 
which you may know by their different 
Growths : For if you obſerve on the fame, 
or different Stones, you will ſee the ſame Sort 
young and hard, more advanced, and at laſt 
ſpread, when their ſeveral Figures are eaſily 
diſtin iſhable by the naked Eye. Some 
ſpread in a continued Leaf, others grow hol- 
low above like ſmall Cups, others round on 
the Top like Muſhrooms, and ſome ſhoot out 
min Branches. 


men 


M. It is ſo indeed; theſe Varieties, and ma- 
ny others I have often obſerved with great 
Admiration : For I remember this was the 
firſt Thing that raiſed my Curioſity. 

P. All theſe have their different Seeds, 
which do not require great Delicacy of Soil, 
but take root on any Thing where they can 
grow unmoleſted, Thoſe Maſes which riſe 
es imme 
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immediately from the Earth, are more per- The fk. 
fect, ſome of them white, and hollow, or 1 
ſtulous, and ſome of chem not much inferior 

to regular Plants. 

M. There are much perfecter Sorts which 
grow likewiſe on Stones, in the Form of a 
fine Pile or Furr, like Velvet, and of a gloſſy 
Colour between green and black. But the 
firſt Sort, which appears like Scurf or Cruſt, 
ſeems to riſe but one * above the un- 
wrought Mold or Earth. 

P. Yet we are far from being certain that 
this is the loweſt Degree of Vegetation. * 

M. Thoſe Moſſes growing on Trees ſhew, 

I think, that their Seeds mut fly A 
Air. 

N. We ſhall become too minute at this ws; 
Mato: However, what you ſay is more than 
bare Conjecture: For ſome Experiments ſhew 
that living Creatures themſelves float thus 
up and down in that Element. An unhealthy 
Tree is never without theſe imperfect S 
plants; and the more nn _ Tree'1 is 
the better they thrive. 

M. It ſeems, as ſome Animals can only "0 
on other Animals, and have not a ſeparate 
— of ſupporting themſelves; ſo ſome im- 

& Vegetables can only thrive on other 
Vegttibles. 

P. There is ſome Analogy between the. in- 
ferior Vegetables and Animals in this reſpect : 
And there is (if I might ſo ſay) a ſtudied Va- 
b n through all — But ſome much 


perſecter 
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Plants than Moſſes can only take 
; Root on a Tree. You ne n 
theſe Lines. 

Vale ſolet ſybois brumali for gore viſcum 
"4 1 1 1 

—gquod non ſua ſeminat arbos,— 
I was told — "oem at . N. 
Howe rer, 


IX. One Thing you id * = * 
me more, viz. That any Vegetable thould 
take Root in mere Liquor, as thoſe little 
Muſhrooms: you ſpoke of. 

P. The Fact is nevertheleſs unqueſtionable : : 
Two or thfee Sorts of Plants ſtrike their Roots 
in the Water, without touching the Ground 


at all; apd, as a Proof of this, they float to 


and fro on che Pools where they grow 
+ -M. This is a fingulat pact Variety: 
P. As many Species of Animals can only 
ne in the Waters, ſo many Sorts of Plants 
can only thrive in that Element, though their 
Roots are fixt at the Bottom; and of thoſe 
ſome never riſe to the open Ar. Some Kinds 
of Plants alſo, as well as Animals, are amphi- 


bious, and can live either in or out of the 
Waters. 


M. By the Weeds caſt out on the Sea-Side, 
the falt Water ſeems likewiſe to have it's pe- 
culiar Vegetables. 

P. And that in great Variety ; nor r fuch on- 
Iy as deſerve the Name of Alga, but Shrubs 
and en Trees, with ſome of which near the 
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of Crete uſed, to dye P li- 2 
5 us, — Indian ind Rua are 


whole fub-marine Woods. 
In the Perſian and Rad- Sea, and many 


many other 


Parts, Coral is produced, of which we ſpoke 


before. Under Water it is, fot, but petrifies 
in the Air. But the Nature of marine Plants 
is not ſo well known, as thoſe on the dry Part 
of the Globe; as nat being ſo acceſſible, nor to 
be trained up in different Circumſtances. 
NM. Hence, | ſuppoſe, the greateſt Variety 
muſt be on dry Land, where there 1 is a; greater 
Difference of Soils. - 

P. You ſee the en Face ka Roh, is 
covered with them, as with a large and cally 
Car 


PR. 

M. The Carpet i is very large indeed ae a 
new one ſpread; every Year with. more Var 
of Figures and Colours than the Loom or N. 
can boaſt. We do not think enough on theſe | 
Things. A bare and naked Earth. muſt have 
an — Wk Sight. 

P. Not more unpleaſant to the Eye, than 
unfit for Habitation. We might have lived as 
comfortably on a Globe of Marble, as on ſuch 
a naked and barren Globe. We obſerved be- 
fore, that the Diſpoſition of the Surface into 
Hills and Valleys was for the ſake of ſweet and 


running Waters, which only regarded the A- 


nimals and Vegetables upon the Earth. The 
Sea itſelf, that huge Magazine of Waters, was 
chiefly intended — the dry Part of the Globe; 
2 at the ſame Time it ſerves for = 
other 
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Ne A gther wonderful Uſes, and is befides a mighty 
WY WV Nurſery of living Creatures. Hence it is, ſince 
this Element is ſo abſolutely neceſſary for Ani- 
mal-life and Vegetation, that it bears ſo great 
a Proportion to the dry Land. Some Philo- 
ſophers likewiſe, with a great Degree of Pro- 
bahn ity, ſuppoſe, that this Article of Vegeta- 
tion "occaſions a conſtant Expence and Con- 
ſumption of Water. Which ſhews us, that 
this great Proportion of the liquid to the dry 
Part of the Earth was ſtill more wiſely ap- 
7% I have in Truth often wondered, on 
looking at a Map or a Globe, to ſee ſo much 
of the Surface of the Earth covered with Wa- 
ter : But this accounts for it naturally, or ra- 
ther makes this Diſproportion between them 
neceflary,—But pray let me aſk you here 

again, if it be known how deep the Sea is ? 
P. You may be ſure it cannot be all of the 
fame Depth. Iflands and Rocks are general- 
ly fituated near the Coaſts of the larger Con- 
tinents ; which ſhews that the Sea is there but 
of a moderate; or rather ſmall Depth. In 
withdrawing from the Land it becomes unfa- 
thomable: Hence it is natural to ſuppoſe 
that in the midit of the large Oceans, as the 
Atlantick, Ethiopick, Pactfick, and Great South 
Sea, the Depth is greateſt. But ' what the 
Diſtance of the Surface of the Water there 
from the Ground below may be, is not eaſy to 
be determined. There is not the ſame Rea- 
ſon for an equal Declivity from the Coaſts to 
_ 
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the Middle of the N as from the Middle Tre: AS. 
of the Continents to the Coaſts: Yet — 
the Sea there may be ſome Miles deep. 3 
M. Who hath hollowed out ſuch a mighty 
Baſon, and filled it with ſo uſeful a Fluid! 
the great Rivers on the Earth themſelves, 
like gliding Oceans, were conſtantly to be 
drawn from this vaſt Repoſitory of _ 
P. And drawn through the Air too, to the 
Tops of the higheſt Mountains, where they 
were to begin their Return over the Face of 
the thirſty Ground. And this Circulation was 
to be maintained through all Ages. The Va- 
pours are raiſed by their ſpecifick Lightneſs, 
and mutual Repulſe; till coming to a colder 
Region, where their repellent Force is weaken- 
ed, they are brought again into ſmall Drops, 
which fall b their own Gravity. Whence 
we ſee that 1 whole terraqueous Globe, Sea 
as well as dry Land, taking in the whole Re- 
gion of the Atmoſſ phere, was contrived for the 
fake of Vegetation, as the firſt and immediate 
Uſe; though Vegetation itſelf is ſtill referable 
to a higher Defign. Upon this account it is 
that no Part of the dry Surface is vacant and 
unemployed. Not only the Plains and Val- 
es are delicately clothed, but the wild Moun- 
tains have their rougher vegetable Covering. 
Vegetation and Animal-life go together, and 
in. the 24 Winter languiſh together. The 
ſtately and noble Plants, which rear their 
Heads aloft, are perennial and long-lived, like 
ſome Anamals ; but more Sorts of both are of a 
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his Creatures to neceſſary Purpoſes. 
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ry Seaſon, of the Year brings a new Vas 
riety: Every Soil and different Climate have 


| their peguliar Species, both of Vegetables and 


living Creatures. As the Diverſity of the ſe 
veral Species is aſtoniſhing, ſo the Fecundity 
of the Iudividuals is no leſs fo. Were all 
the Secds of any of the moſt uſeful Plants 
employed annually for Vegetation, that alone 
In, a ſmall Number of Years were enough: to 


cover the whole Surface of the Globe. Learn» 


ed Men haye ſhewn the ſame with reſpect to 
many Animals, eſpecially in the Waters. But 
the Almighty Author of Proportion. preferves a 
paſt Balance, and diſpoſes the Superfœtation of 
The Ex- 
uberance ſhews his Power, and the Application 
his Wiſdom, and Goodneſs—— Theſe are only 
general Things, Mathe, which it is eaſier for a- 


ny one to admire in his awn Thoughts, than to 
make worth another's: while to hear. You fee 


my Willingneſs ; nor ean.any Words repreſent 


What an attent;ve Mind may eaſily obſerve. 


To ſay any more would but anticipate your 


M. You have rather given me a noble Pro» 


ſpect, Philon, of the Productions in and about 
our Habitation. The Bowels of the Earth 
ſeem to be a vaſt Laboratory; the Surface of 
it is wrought into a beautiful and ſpacious Gar. 
den; the Ocean its Fountain, and (if I durſt go 


rther) the Air a mighty watering TE 


Duration. The Ben: 
— revive with the Verdure of 2 Eve- 
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If we lock above and below Ground, the The a 


ſame common Matter is formed into ſuch a = | 
Diverſity of Bodies, as if they were wrought 
from Subſtances of contrary Natures. A Plant 
= a Mineral, or Metal and an animal Body, 
8 come yet nearer) the Stone and the 
Fle of the ſame Peach, ſeem not to be Mat- 
ter in the ſame Senſe. . But aſſure yourſelf we 
are far from having done. I have many Que- 
tions to aſk ; every Thing you ſay raiſes new 
Thoughts in my Mind, and one Particular a- 


bove I either did not underſtand, or am not 
fatisfied with. 


IXI. 17 What may that be? | 

M. I believe no young Perſon of ten thou- 
fand ever ſaw a Field of Corn grow, without 
admiring the Miracle of Propagation from 
Seed, and that inconceivable Fecundity of Indi- 
viduals which you mentioned juſt now. This 
is one of thoſe Things which firſt ſtrike the 
young and inquiſitive Mind with Wonder; 
and how the regular Obſervation of the Spe- 
cies is owing tothe Seeds of Things I do not 
yet underſtand : + But I ſhall proceed to aſk 
you my Queſtions by Degrees. If one ſin- 
gle Grain of Wheat, or any other Seed, were 
own, and the Product of: it preſerved and 
ſown ; and the Product of that again preſerv- 
ed, and ſown, and ſo on; how far do you 
think it would multiply? 'Or would there bo 
any End of its Increaſe ? 
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P. According to the Courſe of Nature, . 


to multiply. 

M. S0 I have often thought; and acc 
ing to what you ſaid, it muſt in Time be f . 
ficient to cover the whole Face of the Globe. 
Now how comes this infinite Number of 
1 all to ſpring out of one {mall 
Grain ? 

P. That is a Queſtion I can by no Means 
ſolve. It ſeems to me to carry the of 
Vegetation far out of human Sight. And what 
heightens the Difficulty is, that the Seed, in 
ſome Caſes, is diſcovered to contain in Minia- 
ture the Plant that riſes from it, with ſo much 


Nouriſhment wrapt up in it, as. may ſerve to 


its firſt V egetation, till it can ſtrike Root in 
Ft and draw its farther Su 
om thence : And from this it is concluded 
that all its future Vegetation only nouriſhes 
and increaſes the Parts of this ſeminal Plant. 
M. That Conſideration indeed makes the 
Propagation of ſuch an infinite Number of 
Plants and Seeds, all from one little Seed, a- 
bove Meaſure aſtoniſhing, But what have the 
8 18 into the Ade of N ature thought 
of this? i 
„ really a Myſery; 3 ſome 
have had recourſe to the *. Diviſibility 
of Matter to explain it, ſuppoſing that all the 
infinite Individuals of any Species, whether of 
Vegetables or Animals, were actually contain- 
ed! in the firſt original Seed, 
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pagated Seeds is indefeaſible, each of theſe muſt 
ein be infinitely impregnated ? 

P. It muſt on this Suppoſition. | 
NM. Did they reſt ſatisfied with this Expli- 
cation? ; 

67 b. . .— could not, I think, otherwiſe than 

recourſe to the conſtantly operating 
— an Almighty Being. And it is thus, 
in my — ent, = the Origin of any Thing 
muſt lead Sur battled Reaſon to ſeek a Solution 
of Difficulties in Omnipotence. 

M. If we are forced to have recourſe to the 
conſtant Operation of that Power, this. Sup- 

ſition ſeems needleſs, But is this all that 
— been ſaidꝰ? 

P. Others have ſuppoſed that che oreateſt 


Part of the terreſtrial Maſs, at leaſt near the 


Surface, conſiſts of the Seeds of Things, read 

wrought up and perfected, which are . 
ſible in all the Changes that happen, till they 

come, in the Courſe of Things, to be 1 
into the Circumſtances of Growth and Vege- 
tation: And that there is no more rude and 
unwrought Matter in the Maſs, than what may 
ſerve for a Support to that which is deſigned 
for future Plants and Vegetables: for Lam not 


ſure if they include Animals in this Suppoſi- 


tion, 


R 2 M. And 
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M. And how came this infinitely. i he fifth 

nated orig inal Seed to exiſt ? _ 7 * A 2 
P. ihe rant as hop Br. 

M. Since, according to the Courſe of Na- 

ture, the Propagation from any of theſe pro- 


* 
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- The 6 JM. And yet if Animals be not included i it, 


2 they will * another Suppoſition to make 
for theſe, ſince there is the ſame Difficulty in 
both Caſes. Here it is not enough to ſuppoſe 
the Seeds of all Things finiſhed and wrought 
off at once, and repoſited any where: It muſt 
likewiſe require infinite Care and Direction, to 
produce theſe little impaſſible Seeds in their 
proper Time and Place, without Confuſion or 
Miſtake, according to the ſettled Law and 
Courſe of Nature, ſincs they can do noting 
ao themſelves, - 

ö etainly ſo. 7 
MM. Though then there were ſuch original 
immutable Atoms repoſited, which contained 
the ſeminal Power, or were deſigned for the 
future Seed, yet when a Grain of 3 for 
Inſtance, is ſown, and begins wg ring up, 
what directs the ſpecrfick Atoms, defigned for 

that Seed, to it, rather than the tons deſign- 

—_— Wheat, Rye, Oats, or, in ſhort, for any 
other Grain? Or could the ſettled Courſe of 
Things be obſerved, if one Grain roſe where 
another was ſown ? 

P. As you obſerved before, that muſt breed 
the laſt Degree of Confuſion. - | 

M. There are likewiſe many Things t to-be 
done, J preſume, after the firſt fpringing up, 
before the future Seed is formed: For let us 
conſider a Field of Corn, a Meadow, an Orchard, 
or, in a Word, the whole Face of the Earth, 
as covered with Vegetables; and is not eve- 
ry Grain or Seed that riſes over the Whole, 
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nce in the Form of a green Blade or Leaf? 2 
P. At firſt it is, or in the Form of ſome- Cy 
thing as different from the future Seed, as a. | 
green Blade is. 
M. And after that, I preſume, in other 
Forms ſtill, as the Seed draws nearer to a per- 
fect Formation? 
Pe. It is indeed in the Form of Sap, or of 
a Bloſſom, or Flower, or Milk: For all the 
Particles are once, or rather always in a liquid 
Form, till the Seed comes to be hardened. 
M. What Hand then, or whoſe Art brings 
this Seed, whether in one Atom, or ſeparate 
Particles, through all theſe various Forms and 
Changes? 
P. It is impoſſible to account for this, Ma- 
tho, without the immediate Power of the Dei- 
ty, fince the ſluggiſh Particles can neither 
move, nor aſſemble themſelves from different 
Parts, nor fall into that conſtant Change or Or- 
der, which is requiſite to their coming out at 
laſt in the deſigned Form, or fo as to make 
up the ſpecifick Seed. 

M. If chen the Power of the Deity muſt 
be immediately concerned in all this various 
Mort, we need not, I conceive, be ſo anxious 

to find out, all at once, an original Stock of 
Seeds, to ſerve for future Vegetation through 
all Time. 
P. In theſe Caſes we find out a Compend for 
the Deity, only by our own Miſtake ; ſince 
after ſuch Suppoſitions the indefinent Opera- | 
tions of his Power and Wiſdom are ſtill neceſ- 
| ag | ſary. 
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be a ſary. Matter is as much a dead reſiſting Subs. 
bee in Vegetation, as in the Motions of the 

| heavenly Bodies. „„ 


ILXII. M. This likewiſe ſeems wonderſul, 
hat from the ſame Mold, and the ſame Sort 
of Fluids or Juices (as I ſuppoſe) ſo many dif- 
| ferent Sorts of Vegetables, and ſuch different 
Kinds of Bodies on the ſame Vegetable ſhould 
ariſe, In a (mall Spot of Ground you ſhall fee 
a great Variety of Herbs, Flowers, Trees; and 
belonging to the ſame Tree a great Difference 
of Productions, moja gfe Wood, a 7 
Fruit, a hard Stone within, or perhaps a 
Sbell without. Has each of Eee ny os 
a different Seed? or will it be a ſatisfactory 
Explication, to ſay that the original Seed con- 
tains Leaves, Bark, &c. in itſelf. Be 
Pe. Leaves and Bark are but excrementi- 
tious Parts of a Plant. | 3 
M. Yet they are as ſpecifically different from 
the Leaves and Bark of another Plant, as the 
Wood, or Fruit, or Seed itſelf: Account for 
this ſpecifical Difference of theſe Parts. Vou 
muſt either account for every Difference from 
the Seed, or give up the Pretence of account- 
ing for any Thing from it, | 
Pi. Each Sort of Plant, they ſay, draws Juices 
proper only to its own Species. 3 
M. What is meant by drawing here? In 
plain Language it ſeems to be as good as ſay- 
ing, Each Sort of Plant forms itſelf —But 
when ſeveral Kinds of Trees may be grafted 
on 
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on the ſame Szoch, they 


each Sort preſerves the particu 

Smell; and the Lea 

with the ſame Differences from others as be- 

fore. What is faid to this? 

P. I know not whether any thing be faidto it. 
M. To fay the Stock draws to itſelf the 


Seeds of every other Tree that might be graft- 
ed upon it, and bear Seed, would be to ſup: 


poſe that every Sort of Plant draws to itſelf 
the Seeds of all other Sorts. And unleſs we 
will take the Liberty of talking at this Rate, 
this Matter of Fact ſeems to ſhew that there 
= no ſuch er * per: yr Hand, 
| lying rea d; but t are 
e y . much as the Fruit or 


Leaves. 


P. That is the more tenable Opinion. 

M. And then, though ſeveral Sorts of Ani- 
mals were fed with the ſame Species of Grain, 
or with Hay of the ſame Field; that would 
not make their Fleſh taſte all alike: Beef 
would not turn Mutton, nor Pork Fowl, in 
ſuch a Caſe. 
P. There are certain ſecretory Glands, which 
have the Orifices or Mouths of their Veſſels ſo 
fitted, as to admit only ſuch Particles for Nou- 
riſhment as are of a particular Size, and proper 
or ſpecifick for the Plant or Anitnal, or the 


Part of any of theſe which is to be nouriſhed, 


and which therefore repell or throw off Parti- 
Cles of a different Size. | 
ET R 4 M. Theſe 
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M. Theſe Things are new. to me, Philun; 
but I believe there muſt. be ſuch Contrivances 


in the Animal-Body : Yet, if thoſe Glands are 


nothing but Matter, they can no more. be the 


Cauſe of the ſpecifick Differences we are ſpeak- 


ing of, than an Artiſt's Tools are the Cauſe of 
his Art, of which they are only the Inſtru- 


ments. There muſt be a higher.Principle than 
Orifices and Particles of ſuch a determined 
Size. For if theſe Orifices, or the Texture of 
the Gland, be fitted to receive Particles of a 
larger Size, how are thoſe of a lefler kept out? 
Tf to admit only Particles of a leſſer Size, how 
can theſe get in? Since the larger coming up 


along with them would naturally ſtop or ob- 


ſtruct theſe Orifices. And if both Sorts come 
not up together, the Secretion, I think, was 


made before, And what is faid of the Mag- 


nitude of Particles, is true alſo concerning 
their Figure: Orifices or Paſſages deſigned for 


receiving Particles of one Sort of Figure, muſt 
be obſtructed by thoſe of another Figure, com- 


ing up along with them. — Beſides, . how 


come the various Particles thither ? For as to 
repelling, or throwing off, which you mention- 


ed, it is like the Plants drawing proper Juices 


to them. Attraction and Repulſe are not the 
Work of inert Particles. I remember you 


{aid the Quantity of Motion once impreſſed is 


conſtantly decaying by the Action of Matter 


upon Matter. In this Caſe therefore the Im- 


preſſion muſt be renewed on theſe Particles 
every Moment: Or rather, they muſt be 


conſtantly 
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conſtantly. 1 d, and that in various Di- The $6 
rections, but not by the Power of Matter. Cs 
P. We are agreed, Matho, no Man ever — 


M © ve, 


had a Notion of Secretion purely mechanical. 
The admirable Structure of theſe Glands or 
Strainers, and of every other Part in the Ani- 
mal-Body is only igftrumental; but can no 
more ſupply the Power in a living, than in a 
dead Animal. The Mind of Man is inge- 
nious to deceive itſelf. Seeing no other Pow- 
er or Direction near at Hand, to which we can 
have recourſe, . we ſuppoſe that the Matter in 
the animal or vegetable Body muſt have all 
thoſe Powers in itſelf, neceſſary to account for 
ſuch wonderful Appearances. But the Growth 

and Vegetation of all Things round us (not to 
ſpeak of the Work, in the animal Body) is a 
conſtant, various, and infinite Miracle. | 


4) 


LXIII. M. This anſwers my Expectation, 
and agrees with what we have obſerved in the 
Teſt of Nature. But tell me, before we leave 
the Subject, why ſhould ſuch Streſs be laid 

upon Vegetables riſing from Seeds? Let the 
Seed contain the future Plant ever ſo exactly, 
yet when the Seed itſelf and the contained 
Plant are formed, they paſs through various 
Changes, by a Power quite above that of ſlug- 
giſh Matter: They are wrought from differ- 
ent Subſtances, and often from the Sap and 
Juices of a Tree of another Nature. The 
Seed therefore contributes nothing at all to 
the regular Continuance of the Species of 
5 . Plants 
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The gan Plants (and poſſibly 1 might fay Animals) 
more 90 e Rar contributes to the regular 

Continnance of the Species of Seeds. The 
two Caſes ſeem exactly alike: Both For- 
mations are the Effect of a different Cauſe; 
though the one is appointed [arbitrarily] to 
follow the other, as a ſettled Courſe of Na- 
ture.— | | 
P. Since the * e he | - 

Things ſpring up ſo ſpontaneouſly at firſt, an 
3 2 that why Thing might wiſe from any 
Thing; it is a Point of ſome Cortfequence, 
Matho, to ſhew him that a Plant only can riſe 
from a ſpecifick Seed, and a Seed only can be 
produced from a Plant, even in the loweſt Ve- 
getables. This is a conſtant Matter of Fact 
againſt him. But I am afraid the Generality 
of Men go too far, in ſuppoſing that the Re- 
8 of the Species depends upon the Seed: 
Wbereas you have ſhewn very well, that the 
future Plant no more depends upon the Seed, 
than that Seed depends upon the former Plant. 
The Argument, thus ſtated and cleared, ſhews 
that there could not have been an eternal Suc- 
ceſſion of Seeds and Plants, nor of Father and 
Son, for the Caſe is the fame. This alſo has 
been contended for, and called an eternal Suc- 
 Ceſſion of Cauſes and Effects. The Seed is nei- 
ther the Cauſe of the Plant, nor the Plant of 
the Seed. It was a true Obſervation which 
you made at your firſt coming in, © That the 
* Courſe of Nature, and Subtility of Things, 
S muſt reft upon a ſurer Foundation than 
h cc dead 
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& dead Matter,” In Reality a Plant is form- The a. 
ed from various Parts of Matter not a Plant; = 


+ 


85 a Seed from various Parts of Matter not 2 


d. This ſhews the abſolute Power of the 
Teator over Matter, and that he is the imme- 
diate Cauſe of the Production in both Caſes. 
But he hath appointed the one Production to 
follow the other alternately, that there may 
be a ſettled Courſe of Nature, and that Man 

may know what he has to do. In a Word, 

| we reaſon but by Halves with the Atheiſt, 
when we ſhew him that all Vegetables riſe 

from ſþecifick Seeds, unleſs we likewiſe ſhew 

him that theſe Seeds are the immediate Work 

of Almighty Power. Without this, theſe Seeds 

have only the Ap ce of Moulds and 
Forms, for the Atheiſt to dire& his Work by, 

leſt he ſhould happen to blunder. oo | 

M. You have expreſſed this Affair to my 
Satisfaction. And if after this we conſider 

the various Action in the Growth and Vegeta- 
tion of Bodies, by Parts only, or in the more 

ſimple Caſes, and ſtill riſe from the Individuals 
to the Species, till we have taken in the whole 
vegetable Kingdom, which makes a rich and 
beautiful Covering for the whole Face of the 
Earth; and if we take into the Account the 
numerous Tribes of Animals that are in the 
Waters, on the dry Land, and in the Air; the 
Inſtances of Power and Wiſdom manifeſted in 
theſe, appear to me more aſtoniſhing (if I durſt 
ſo ſpeak) than what we admired in Matter in 
general, and in the great Bodies of the Univerſe. 


3 P. Eſpecially 
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Ihe. ek ach 4 - Elpecally if we admit into the reckon=, 
ug, That. in every Species of Vegetables | 
-bving . Creatures, a different and new Artifice 
employed: For (as you faid) the Art is 
till heightened with new Additions and Va- 

rations, as it were to guide us from the more 
ſimp le to the more complex Wonders by eaſy | 
| Boe But this is perfectly as it ſhould be, 
8 Matte + The Artifice and Variety of Con- 
trivance, muſt (to our Conception) be greater 
in Matter, as wrought into Vegetables, and the 
Bodies of living Creatures, than when rude 
and undiverſified by Workmanſhip. This is 
agreeable to what was ſaid, That the 6 
of the Saf lyes concealed wider the V ariety of. 
Art; and the very Deadneſs of Matter is dif 
guiſed with a thouſand Beauties of Life and Ve- 
getation. I know what paſſes in your Mind 
on the Conſideration of theſe Things, by what 
paſſes in my own. The Mind would fain pur- 
ſue each 9 2 ſeparately, till it has dur. 
ed the Wonders apart: But Admiration itſelf 
is ſoon overpowered, and ſinks into undiſcern- 
ing Amazement. Even this is pleaſant. The 
Time will come——And yet after all, what, 
you obſerved. in another Caſe is true here: 
Whatever we conſider at the Time muſt ap- 
pear to us moſt wonderful, becauſe our Fa- 
culties are every where overcome by an infi- 


nite Exceſs of Art and Power, which there- 
fore we cannot compare, 
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potence of Thought muſt turn away the View. 
and change the Object. You make the 
fame Diſtinction, I 2 of perfect and im- 5 
perfect among Animals, as among Vegetables 
Pe. Every Species of living Creatures is per- 
fect in its own Kind, conſidered in itſelf; be- 
cauſe exactly fitted to its own: Way of Life, 
and all the —— _ its Exiſtence: 2 if 
compared with higher Species, it may be reck- 
oned imperfect, as you yourſelf —— be- 
fore of the Earth-Worm, compared with ſome 
other Reptiles. | It is this comparative Im- 
perfection which ſhews us the Continuation 

of the Scale, and Series of the Works of Na- 
ture above rude Earth. The lower Sort of 
Vegetables border (as you ſay) upon the un- 
formed Mold; and in their firſt Appearance 
look like Scurf or Ruſt: Yet from this low 
Beginning the fe Species of Plants riſe, 

till ſome of them mimick a Degree of ſenſitive 
Life, ſhrinking up, or contracting their Fi- 
bres on the ſlendereſt Touch. Here the ani- 
mal Kingdom begins; for ſome Creatures, as 
the Oiſter and Muſcle, are like Plants, rooted 

to the Place where they were firſt bred. Theſe 
ſeem to have but one, or two Senſes at, moſt, 
the Taſte and Touch: For as they are fuxt to 
the Ground, they have no G for bear- 
Ang, or ſeeing, or ſmelling uns at a ance, 
nor for Difference of Sex. | 


I. Animal 


The ith Af, Animal Life is here indeed very low, 

LEVY) and ſeems but one Degree above the Plant, 
which, you fay, contracts its Fibres on being 
touched.” 

P. As ſenfitive Life is here ah dend 
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fo ſpontaneous Motion is in the loweſt Degree 
we can well imagine; the Creature having 
only the Power to open its Shells for receiving 
the Food which is waſhed to it by the Waters, 
and to ſhut — Vet this Sort of Life 
is heightened by various Steps in each ſuccef- 
five/Species, ll at raged the ſenfitrve Per fer- 
tion in ſome Species, as the Dog, the Monkey, 
the Ape, borders upon human Reafori. There 
is ſuch a Diverſity in this, as well as the for- 
mer Part of the Scale, as we: cannot enou 
admire, * No Man of the moſt extenfive In- 
vention could conſiſtently deviſe a Variety, 
which does not exiſt; nor, without having ſeen 
them, ' conceive the Differences | that are. 
Hence the Tranſitions are natural and eaſy. 
Every middle Species has a Connexion with 
tuck immediately above or below it, or ſome- 
thing that is common to it with both. Thus 
a continued Relation, or Affinity of Art and 
Contrivance, runs through the Whole till it 
reaches Man, who is at the Head of the viſible 
Part of the Series. ; 
MM. Doth not the Scale end where | it ceaſes 
= be viſible ? 

P. There is no Reaſon to think it Jo! un- 
lei we thought the Soul of Man the moſt per- 
ct * * next to the Deity. 


M. That 
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M. That Thought would be raſh, ſince 


two, But is there not a Gradation of Perfec- 
tion in the living Part, as well as of Art and 
Contrivance in the Bodies of Animals. 

P. It is not ſo eaſy to ſpeak on that Sub- 
ject, Maho; and the leſs caſy as it falls in 
with a Point which has always been much 
controverted. Thus much we may fay with 
Certainty, that as there is a great Difference 
between the Talents and Sagacity of one Spe- 
cies and another, ſo this Difference cannot be 
aſcribed to the different Formation of their 
Bodies, 30 a 

M. You almoſt fatisfy me already. Mat- 
ter can impart no Power nor Perfection. The 
Arts of ſome Creatures are inimitable, either. 
in hunting for the Prey, or avoiding the Pur- 
ſuit: And it is but reaſonable to allow that 
the different Contrivance and Formation of the 
Body is rather fitted to the different Talents 
and Endowments of the living Part of brute 

Animals. But what Name will you give to 
that Principle, by which Brutes perform ſuch 
ſurprizing Things, if you do not allow it to 
be called a Sort of Reaſon in them ? . 
P. The firſt Principle which directs many 
Actions of all Animals, and all the Actions 
(I believe) of the lower Animals; and which 
is the ſtrongeſt and moſt wonderful Connexion 
between the vegetating and animated Parts of 
the Creation; is much perfecter than human Rea- 
fon ; While the Principle which properly be- 
| | | longs 


The fifth 


there is ſuch an infinite Diſtance between theſe, Cs 
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Tbe adm longs to the Brute-mind is much inferior to 


the Reaſon of Man. | 

M. This is all Riddle: Pray what is that 
Principle which governs the Actions of the 
lower Animals, and yet | is Aren than the 
Reaſon of Man? 

P. To tell you it juſt now, would de equal 
to begging the Queſtion of you: but if from 
conſidering Appearances you diſcover, and are 

forced to own it firſt, I ſhall not be obliged 
to you for allowing: a Thing which you cannot 
den 

MA I leave the Method to you. But are 
there no other Connexions, beſides this, be- 
tween the vegetating and animated Parts of 

the Creation? You. faid before that. Vegeta-: 
tion itſelf is referable to a higher Purpoſe.” © 

P. I the Earth had not been productive 
of Vegetables, it could not have been reple- 
niſhed with Animals. Thus the lower Order 

of Things is referred to the higher; and in this 
Senſe the common Expreſſion, All 3 is 
Graſs, ſeems to be literal 3 
M. And if there had not been Variety of 
vegetable Productions, there could not have 
been ſuch a Variety of living Creatures. 
P. Abſolutely ſpeaking, the 4ſt of theſe 
does not depend upon the ft. Infinite Pow- 
er is not to be l But you ob- 
ſerved that inſinite Power is conducted by infi- 
nite Wiſdom. Had there been but one Species 

of each Kind, we ſhould have wanted innu- 
merable Inſtances of the Power and Know- 


ledge 
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ledge of the Creator. Hence in the ſettled — 4 . 5 ; 
Courſe of Nature the Variety of Animals is WY 


connected with the Variety of vegetable Pro- 
ductions. Different Sorts of Plants, Herbs, 
Flowers, are appointed for Food to the ſeveral 
Tribes of Animals. That was to be hurtful 
to one Species, which is falutary to another, 
One Creature climbs the higheſt Rocks for. 
Herbs, another digs in the Earth for Roots, 

and: we ſcarce know a Plant or Leaf, but 
what affords Nouriſhment and a Place of 
Nativity to ſome Tribe or other of the leſſer 
Inſects, of which there is by far the greateſt - 
Variety in Nature. This is the Foundation of 
innumerable Relations and Connexions between 


theſe two Parts of the Creation; which ſhews - 


the Work to be one, and the Deſign of the 
ſame Power and Wiſdom. If we could make 
the horrid Suppoſition, that Chance had pro- 
duced the World, yet what conſtant — ä 
Blunders \ Mifappli cations muſt there have been! 
Every Thing muſt have been monſtrous, and 


impoſſible.. 

M. 1 ſee a Beauty from this Article of Food, 
which I was not aware of. There muſt be 
a pre-contrived Relation and Fitneſs between 
the internal Conſtitution of the Animal, and 
the Nature of that Herb or Plant, which af- 
fords it Nouriſhment : This opens to us a 


hidden Scene of Contrivance running through 
all ature. 


Vo 1 8 P. Hence 


2 an harmonious Syſtem of Things infinite ” 
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P. Hence the Deſign and Uſefulneks of 


ia, or Scents, conſtantly emitted by 


all Sorts of Vegetables: Theſe af- 
fecting the olfaRtory Nerves, adde l 
Tribe to their proper Food; or 1 | 
M. Solicitous Proviſion of the Deity ! 

thinks I ſee every Herb of the Field pour pouring 
out a conſtant Stream of ſubtile Vapour 
Without this Minuteneſs of Care, the Animals 
might as well have devoured what was bane- 
fl, as what was falutary. 


2 LXV. P. As the living Part of the Creation 
was to riſe higher in Variety than the vegeta« 
tive Part, innumerable other Relations and 
Congruities appear to us, from the Article of 
Food and Nouriſhment, between the n 
among themſelves. 8 

- M. That I do not apprehend. 

F. All the inferior Animals were to be but 
Hhort-lived their dead Carcaſſes were to fall, 
and lye upon the Earth: Their Superfetation 
therefore; or the Increaſe above what i is neceſ- 
fary for keeping up the Species, is appointed 
for a farther Uſe, namely, to be the Food of 
other Animals. 
M. This I underſtand from what you Gd 
a little before, That the Almighty Author « 


to 
in 


9 
— 
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Proportion er ves a juſt Balance among ſt bl 
Creatures, by diſpoſing the Super fetation to a far- 
ther Purpoſe. And ſurely, to our Apprehen- 
ſion, it had been eaſier to prevent, than effe& 
fuch a Superfctation ; for what was neceflary 

wlll. 
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P. From this, innumerable other Relations 
Aptitudes, both in the Bodies and livi 


and | 
Parts of- brute Creatures. Thoſe which 


deſigned to live on animal Food have [as you 
vbſerved) an inimitable Sagacity in diſcover- 
ins; and the very fitteſt Diboftion 6f Parts 
for catching the Prey allotted to them. Nor; 
on the other Hand, have the weaker Animals 
fewer. Arts and Wiles for cluding the Purſuit, 
Here Art tallies to Art, and Sagaci . Saga⸗ 
city. Every Creature knows, wi bein 
taught, w 
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where it is wanted for Food, and 
Animal by which. it is thus coveted, 

M. This I conceive eaſily, and could give 
you an Inſtance of it from my own Obſer- 
vation. I have watched the Motions of 4 SpA 
def for whole Hours together, and have ſeen 
when he durſt not attack a larger y, though 
entangled in his Nets, till he by had gone over 
and over it many times, and at each Time had 
drawn a new Thread round it; till at laſt it 
was quite wrapt about with his Chains, and 
defehſeleſs. But I hate the Spider; he is a 
bold, cunning, mercileſs Enemy. 

P. It is very right to hate the — 1 
Oruelty: Yet the Spidey is juſt as cruel here, 
is this oe hieb als the Graſs of the Field, 


EKT 


of the Caterpillar which devours the gteen 
Herb. Cruelty ſuppoſes Injuſtice, and Inju- 
ſtice a Knowledge of Right or Wrong, which 
Sfattonal CE Dteatiites have not. Cruelty is the 
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239 
to keep up the Species, muſt have been but a 
dry i reſpect of the preſent Multiplication.. 
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} — * Deformity of rational Beings, and neither of 


A the Lion nor the Tiger — * 
M. I'm afraid I = wrong, and ought to 
change my Way of Thinking a little; for 1 
ſee an unanſwerable Strength of Reaſon in 
what you ſax. L2G 
P. I do not ſpeak thus, Matho, with a View 
to defend a ſanguinary Diſpoſition in Manx 
kind; I-ſhould then contradict Reaſon and 
Humanity; but to aſſiſt you, as far as I am 
able, to a conſiſtent Way of Thinking, con- 
cerning the Works of the Creator. Men firſt 
make Brutes rational, and then cruel; and then fe: 
there is an Example of high Authority ſet Ml ho 
for the Tyrant, the Rujffian, and mercileſs Op- th 


prafar: 5. ! i: = YES an 
M. I fee the Uſe that might be made of ll pe 
this miſtaken Notion. _ li 


P. Nor is this the only bad Uſe that is p 
made of it,——A mere ſenſitive Creature, whoſe Ml 0! 
Senſes are gratified, is complete in its Kind, fe 
and in the Scale of Being, and has nothing to U 
complain of, though it is not immortal: But V 
we furniſh it with or Reaſon, and then the tc 
Complaint, which is made in its Name, paſtes MW 4 
with moſt People for reaſonable. GluttonyM p 
and Pampering are ſhameful and unmanly c 
Vices, above the Poſſibility of being juſtified :M © 
Yet ] think it looks as if thoſe who affected- | 
Ty rail at Mankind, for living in the continual rt 
Butchery and Slaughter of the inferior. Ani- i 
mals, intended the Invective higher: Or, how r 
will they pretend to accuſe Man, and clear the 
| Creator ? 
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It is not the ten thouſandth Part of What. a ra- 
tional Creature muſt ſuffer in like Circum- 
ſtances ; (Anguiſh and Diſtreſs of Mind cut 
deep every Moment) and it is a Pain that 
muſt be multiplied-by the Infirmities and Lan- 
guiſhing of unprovided- old Age. In ſhort, 
if thoſe: nice Folks had no other Meaning but 
Commiſeration to the inferior Animals, they 
ought never to ſtir abroad; nor tread upon the 
Ground, but with the greateſt Caution, for 
fear of taking away . the Life of ſome little 
harmleſs Creature. Let them ſuppoſe that 
there were no carnivorous Animal in Nature; 
and, in Conſequence of that, they muſt ſup- 
of poſe that the Species and Individuals, which 
live on Vegetables, ought to have been incom- 
is i parably fewer; and therefore that the Species 
ſc of Plants and Vegetables ought to have been 
d, fewer in Proportion. And if the immediate 
to Uſe of this Globe were for the Production of 
ut Vegetables and Animals, that ought, likewiſe, 
he to have been ſhrunk. into leſs Dimenſions, 
des And having thus broke the Scale and Pro- 
ny portion of Nature, let them try how they 
ay could mend it again, and give us one of- their 
d: own Faſhion. - 
d- XI. From this I ſee that what Men. 1 
nal ri interpret to be Animoſities and Hoſtilities 
ni-W in Nature, among the Tribes of Animals, are 
ow WF not Ani moſities in the fame;Senſe as thoſe ex- 
he erciſed by Men ; but the Application of what 
IT? ROS ES would 


Creator? This is not the Place to conſider, The 4 
what Pain an unreflecting Animal may feel: "rs — 


MATH O: or, The 
would otherwiſe be a Nuiſance, to a farther 
wy ov Purpoſe; and this founded on innumerable, 
and wonderful Aptitudes and Relations in the 
Nature and Bodies of Animals, by their Cre- 
ator. 

P. That appears to me the more rational 
and conſiſtent Way of conceiving this Matter. 

M. I agree with you, and it looks 
like want of Candor and Fairneſs, to miſcon- 
ſtrue Appearances, which are capable of hav- 
ing a conſiſtent and rational account given of 
them. Beſides, it. ſeems a Piece of Fool-har- 
dineſs, to meaſure our Knowledge with the 
Wiſdom of the Creator. 

P. Many learned Men have excellently de- 
ſeribed the admirable Structure of Body, the 
Talents and Arts of the ſeveral Species of Ani- 
mals, for this Effect, who did not ſuppoſe theſe 
to be Helps to Cruelty, or Inſtruments of Ma- 
lice and mutual Hatred. In a word, though 
there were no carnivorous Animal in Nature, 
might not the ſame, or an equal Objection be 
raiſed againſt thoſe that feed on Plants? An 
Army of Inſects is more terrible than the 
Wolf, the Tiger, or the Lim; the Shark, the 
| Crecodile, or ihe Alligator. Theſe might be 
' commiſſioned to deſtroy every green Thing on 

the Face of the Earth. 4 ought there not 
to have been any Inſects in Nature? How 
comes it to — then, that there is either 
Blight, or Mildew, Wind, Rain, or Thunder, 
but according to our Preſcription ? ? 


N. I 
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Objections, 'till Man, had overturned all Nas Cine 


ture, 66 | 


LXVI. After this, where go we next; or 
how doth the Scale riſe from the Oiſter and 
Muſcle ? | 

P. I am not ſure if it be allowed, that theſe 


are the loweſt Sort of living Creatures z and I 
only offered them as an Inſtance: Animal 


Life, like Vegetation, begins very low, in more 
Species than one or two. Yet, I think, the 
Inhabitants of the 'Waters, though exactly 
fitted to their Way of Life, are leſs perfect, to 
our Apprehenſion, than the Inhabitants of the 


Air, or dry Land. There are divers Sorts of 


Shell-fiſh, which are fixt to one Place; and 
the firſt Species that are not thus fixt, as the 
Scallop, the Periwinkle, &c. have nearly the 
ſame fimple Compoſition of Parts, and local 
Motion, in a low Degree. Others tranſport 
themſelves from Place to Place, by creeping 
obliquely on. the Ground, or by wriggling or 
flapping on the Waters, rather than by regular 
Swimming. 

M. I have, indeed, chieryed theſe ſeveral 
Sorts! of Motion in different Iniſects, at the 
Bottom: of the Water in ſmall Brooks. 

P. It is inſtructive, Matho, and wenderfiil, 
to conſider the Beginnings of tancous Mo- 
tion in thoſe inferior Creatures: Tbe migh- 
ty Author of Nature has imitated Weakneſs 
2 Infinity (if the 9 may be par- 

doned, ) 


M. I ſee there would be no End of fuck Th as 
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| [| Gnas fifth doned,) to make the Tranſitions eaſy, and the 
A Modes. of Motion various. This is remarka- 
ble, either in Land or Water Animals, accord- 
ing to the Structure of their Bodies: But after 
we are come to the regular Swimmers, nothing 
can be more curious than their ſmooth, long 
Figure, for piercing through that denſe Ele- 
ment. The quick Vibration of the Tail darts 
forward the Body with a Velocity, like that 

of an Arrow in the Air, 
. M. The ſeveral odd Shapes of Fiſhes ew 
us, I think, that there muſt be more Modes 
3 oy Motion in Swimming than Flying. 

P. And yet, if you. obſerve carefully, you 
will rarely ſee two different Species of Birds, 
or Fouls, but what have a different Sort of 
Motion, even in their Flight.——The ſwifteſt 
Swimmers begin to ſhew a Tranſition from 
Swimming to Flying ; For one Sort of Fiſh, 
to avoid the Purſuit of the Dolphin, (as it 1s 
.faid) riſes above the Waters, — its large 
Fins inſtead of Wings. The Connexion be- 

tween Swimmers and Quadrupeds, is very plain 

in ſeveral Species; the Water-Newt, the Liz- 

ard, the Sea-calf; the Alligatcr, and the terri- 

ble Crocodile. The Otter and Beaver, though 
-amphibious, are perfect Quadrupeds. I can- 

not Ker. to lead you through the Serpent 

Kind, many of which are likewiſe amphibi- 
cous, and ſhew another Sort of Gradation from 
Water. to Land Animals. In the Cameleon, 
and Lizard, beforementioned, we ſee the 
"IRENE and * * blended toge- 
| | bp ther. 
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ther. And many Sorts of Fowls ſwim on the (The gan 


Waters, as well as fly in the Air. Fiſhes and \ 
Fowls agree in this, that both are oviparous; 
except the Whale, the largeſt of all Animals, | 
which, they ſay, brings forth her young alive: 
Whereas the more perfect Land Animals are 
viviparous, and bring forth their young com- 
pletely formed. 


M. Might there not be as large Animals 
at Land, as in the Sea? 

P. The Weight of the Male is ſupported 
by the Water, a ſoft and yielding Element, 
and therefore by near the Surface of its whole 
Body: Fiſhes being generally of almoſt the 
ſame ſpecifick Weight as Water. It is other- 
wiſe with Land Animals; the Elephant is ſup- 

on four Feet, a much leſs Extent of Sur- 
face in Proportion to the Weight. 

M. I ſhould think the whole Weight of 
the Fiſh were ſupported by the under-half of 
its Body. 

P. If the whole Weight were | TIRE 
by half the Surface, when the half of the Bo- 
dy were under Water, the Fiſh could fink no 
farther. 

M. It muſt be fo ; when the Fiſh is 4 | 
quite covered, the Water prefles againſt every 
Part of its Body. ——1 could give you an In- 
ſtance of: the Connexion between different 


Species of Animals, if I were not airaid it 
might be trifling, 


P. t 


The fifth P. It is not fair, Matho, to be thus on the 
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LY Reſerve; as if we were watching for each o- 


ther's Miſtakes. 

M. I have often admired the Species o of 
Mice and Birds, united, as it were, in the Bat, 
which wants only ſo much of a perfect Mouſe, 
as to ſhew the Tranſition to the Bird Kind. 

P. This Inſtance is far from trifling. The 
Bat is viviparous, and ſuckles its young, as o- 
ther Mice do. They have no Feathers, but 
are, like Mice, covered with Hair, and fly by 
the help of a large Pair of Membrane-Wings, 
the Contrivance of which is very ſingular, be- 
ding extended on each Side, between the fore 
and hind Legs. 

M. And behind likewiſe ; fo that theſe 

Wings -are extended round the whole Body, 
except the Head of the Animal : And furely 
this 1s a ſtrange Art in contriving Flight. 
P. There is a Species of Squirrels too, they 
ſay, which flies; and one Sort of Lizards cer- 
tainly does: And many Kinds of Inſects, 
which at firſt creep about under various Fi- 
gures, at length take Wing, and mount in the 
Air 


M. You have not yet told me c- 
_ that change from one Species to ano- 
8 explain that Particular. 
beater fatisfy = Curiofity, and 
give on a ſtronger Idea of ſome of thoſe won- 
Transformations, by fhewing you the 
Figures of ſeveral beautiful Butterflies, and — 
e 
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the Caterfrllars, under the Form 'of which The Bf. 


they at firſt creep about upon the Leaves ef Ss — 
Plants, eln 1 
. be 


- 5 LXVII. M. Here is ſuch a large and beau- 
tifol Butterfly, as. indeed I never Gave before. 
Pe. It is no Wonder; theſe are bred in 
© warmer Climates Look ; here is the ſame 
Creature, (or the Parent of it rather) feeding 
on that Plant, in a different Shape. 
M. Bleſs me! This is a monſtrous, — 
ſor, prickly Worm ! I ſcarce think it 
ble that fuch a glorious Animal ſhould 0 
from that hideous Thing. 
P. Ah! Mathe]! I ought you had other 
Notions of Poſſibility, when we were * 
of the Works of the Almighty. | 
M. Pardon me, it was my Surprize. 1 have 
ſen Creatures ſomewhat reſembling this be» 
fore, creeping about on the Ground, or on 
the Blades of Graſs; but not near ſo large and 
ugly. 
P. You wilt ſee Variety of them by um- 
_ Ing OVEL,—— 
M. Here are many Sorts indeed, as beauti- 
ful in the one State, as diſagreeable in the other. 
ere are monſtrous too, 


P. The Deſcription of theſe on che oppoſite 
> will ſurprize-you, — | 
| If. What terrible Animal is this? 


 ®. Madam Bata Sibilla Mieriap, of Amſterdam. 
P. That 
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P. That is a Surinam Crocodile, Maths + 


—.— But you may look over the Book at your Let- 


ſure another Time. 

M. You believe all theſe Things then. 

P. The Author of that Book was none of 
your romancing Travellers: She failed to the 
oppoſite Part of the Globe, to collect theſe. 
Curioſities of Nature, many of which .' ſhe 
brought home with her. Beſides, the Cabi- 
nets of the Curious are full of ſuch Creatures 
preſerved. And though there- are not, per- 
baps, ſuch Varieties of Species here, yet theſe 
Transformations are as frequent, or rather con- 
ſtant with us, as in America. 

M. Pray explain to me the ſeveral Steps of 
this wonderful Metamorphofis. 

P. You will find an Account of this ta 


better Purpoſe in thoſe Authors, who have 


profeſſedly treated on this Subject: But to give 
you ſome Sort of Satisfaction at preſent, You 
muſt know, that the Butterfly, or Parent-in- 
ſect, lays her Eggs in ſome convenient Place, 
where they may be ſafe from Accident, and 
her Off- ſpring find ſuitable Food when hatch- 
ed. The Animal firſt produced is a ſmall 
Maggot, or Worm, which feeds on the Leaves 
of the ſame Plant where it was hatched. The 
Nettle is a great Regale for one Species of them. 
This Maggot ſoon grows, by its luxuriant 
Food, to the Bigneſs of a Caterpillar, or of thoſe 

Worms you have ſeen creeping about on 
the Ground. After they have completed a 
certain Period in this Form, they retire to ſome 


Shelter, 
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Shelter, and build themſelves a Nepoftory or 


Tomb, as if ſatiated with this Sort of Exiſtence, — 


Here the Animal is to paſs into a State of In- 
ſenſibility, or rather dies: For the organized 
Body loſes its Form, and becomes again a Sort 
of Chaos, or is reduced into a Maſs of Con- 
fuſion. But this proves the Embryo of a dif- 
ferent Creature; for from it comes out a ſhape- 
leſs Thing, called a Chryſallis, or Aurelia : 
And from that 5 Production riſes a 
beautiful Butterfly, - curiouſly formed, adorn- 
ed with painted Wings, and fat for Flight i in 
the Air. 

M., And in what Time are all theſe Changes 
performed 7 

P. In a few Months of the ES 

M. Pray can you ſhew me all the three 
States of the ſame Animal, in any of theſe Fi- 

NT 

P. All three are repreſented on almoſt 
every Plate. Turn to Plate 38. Here is the 
Caterpillar of an enormous Size: Upon that 
Stalk below, is the /umprſþ Aurelia, i into which 
it is transformed: And this is the Butterfly 
or Phalena, which riſes from the Aurelia. It 
remained in the Aurelia, or inſenſible State, 
from the 23d of June to the 20th of Auguſt. 

M. What are theſe ? 

P. That is the Proboſcis of the Animal, 
three or four Inches long, divided into two. 
It unites both Parts, and thereby forms a Tube 
or Pipe, wherewith it ſucks the Honey from 
| the Bottom of the Flowers. 


M. What 
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2 2 are your Thoughts eoneerning 


P. It 2 to be u fueceffive E- 
lend Wies fuch as perhaps the Greeks 
would have called a Meraſomutis: But whes 
ther, as there are three different Bodies, one 
included in another, there be three different 
ing Creatures, or only two, or but one, I 
cannot determine. 

M. This is the moſt wonderful Particular 
I have yet heard of, 

P. It is indeed a Miracle made 

or x ee to be a ſettled Courſe of Nature, 
| Proceſs of Generation is, if ri htly 
ba 1.6 For the Species of theſe 
tures, which paſs through Changes analogous 
to this, are very numerous. The Silk-Worm 
is one of them; and the Place ſhe builds for 
her Transformation is all of that ſoft and 
fine Matetial. The common white Butterfly 
comes, by a like Proceſs, from the Freed Ca- 
terpillar you have ſeen feeding on Cabbage- 
leaves. And all thoſe Sorts 2 Phakenz#, or 
Moths, which fly about in the Evening, or by 
Candle-light, = thus produced by z double 
or triple Generation. 
NM. I am glad there are fo many Species of 
them ; I ſhall the more eafily obſerve thoſe 
furprizing Changes of Figure if one or other 
of theſe Sorts. 

P. See here on this Plate, drawn by the 
ingenious Mr. Bradley, Eggs of the Silk- 
Worm: — That is the Caterpillar or Nymph, 
which 
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the Cone, or Bag Silł, which 
ſpins for her own Monument :— This lumpiſh 
Thing is the alis, which is excluded 
from the Ruins of the Caterpillar's Body. 
And this is the Butterfly which proceeds from 
that Chryſalis, and again lays the Eggs, to re- 
new the ſame Circle of Generation. 
M. One cannot enough admire this com- 
plex Proceſs, | 
P. Below you ſee the Caterpillar that feeds 

upon the Nettle, with the Chryſalis and But- 
terfly ariſing from it. 
M. It is this Sort of Caterpillars, but ſome- 
what blacker and larger, I have ſeen creepi 
about on the Ground, But what mean theſe 
Horns of the Butterfly ? 

P. Theſe are called its Anterne or Frelers, 
of which there is a great Variety, according to 


the ſeveral Species of thoſe Animals. They 


have likewiſe Tubes or Suckers, as you ſaw a- 
bove, for thruſting down into the Sockets of 
Flowers, which at other Times the Inſect coils 
up very artificially under its Mouth, fo that 
they do not appear. 


XVIII. M. I have obſerved this Sort of 
Butterfly to hang or ſtick, as if it were dead, 
in ſome By-Corner of a Room, during the 
whole Winter ; and to begin to fly about again 
When the Seaſon became warmer. | | 

P. There are many Creatures, Matho,which 
thus paſs the Winter in a State of Numbneſs 
«> 3 | or 
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or Sleep, and revive again in the Spring. Had 


the Place been warm enough, you would 


have ſeen the Butterfly flutter about the Glaſs 
of the Window in the Day-time, all Winter. 

M. I remember, indeed, to have ſeen, after 
2 long and ſevere Froſt, the little Flies begin 


to move and jump about, even upon the Snow 


itſelf, before it was quite diffolved. Pray 
how. can theſe little Animals endure ſuch in- 
tenſe Cold, for ſo long a Time, without pe- 
riſhing ? They have neither Coverings of 
Hair, nor Wool; nor Shelter to fence = 
from the piercing Winds, nipping Froſts, or 


Rain. Larger Animals would be ſtarved to 
Death in one ſingle Night of ſuch Lodging. 


P. All we can do here is to admire, with- 
out being able to underſtand, how theſe Crea- 
tures are thus preſerved. - 

M. How can they live without Food all 
the Time? 

P. Naturaliſis obſerve, that while in fuch 
a State they ſuffer no Waſte or Decay of Parts; 
and therefore require no Food. 

M. Should you or I ſuffer no Decay of 


Parts, if we ſlept conſtantly for three or four 


Months together ? 


P. The Caſe is different: We ſhould ſtill 


breathe, and perſpire, (as they call it) which 


_ r a conſtant Waſte of our Bo- 
es. 


M. Do not theſe . live, while in a 
dormant State ? | | 


3 | P. I 


Ceo nor beorid P or MER" 
Pi I confeſs, Maths, I do not underſtand 
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Conferences 


theſe Things, and therefore cannot anſwef www 


your Queſtions. — 


M. You ſaid the Inſe&s returned only with 


the Verdure and Herbage of the Earth, which 
was to afford them Food. 


P. None of thoſe winged Inſects which 


ſurvive the Winter, feed on Plants or Leaves: 
Theſe are their Food only in their Nymphaz 
or vermicular State, the Summer before. They 
change their Diet with their Shape; nor have 
the winged Creatures any Apparatus, 1 1 
for Maitication of Vegetable. 

M. Are there no largar Animals than * 


fetts, that paſs the Winter in a State of Ns 


neſs and Sleep ? 


P. The Bots you mentioned are another 


Species of thoſe Sleepers. 2 

M. Theſe I might have thought on: I 
have known their Retreat in a Hole of a Wall, 
where great Numbers of them lay the whole 
Winter, without ſtirring. 

P. The Swallows likewiſe retire in OZober, 
and paſs the Winter in a motionleſs, and 
ſeemingly lifeleſs State, under the hollow 
Banks of Rivers; ſo that not one of them 
is to be ſeen in all the Country, after a certain 
Day. 

M. Might not one try to keep them in 
Cages all the Winter ? 

P. It is a Creature that cannot be tamed. 
Though the Lion and the Elephant may be 
made familiar with Mankind; yet ſuch ſmall 

Vol. I, T Crca- 
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The fifth Creatures as the Mcuſe and the Swallow are 


dite untractable; as Pliny informs us. 


M. I am willing to believe it; for the leſs 
Creatures are, they ſeem the more imperfect, 
and muſt therefore be the more intractable. 
No Art, I believe, could tame a Beetle or a 
Pe. Some Animals are of a ſavage Nature: 
But the chief Reaſon ſeems to be, that we do 
not know their Diet. The Swallow lives on 
Inſects, and is the only Creature that feeds fly- 
ing. On this account, Providence hath kindly 
ordered its Retreat during the Winter : And 
on the ſame account, all Sorts of Spiders paſs 
that Seaſon in a dormant State: The Serpent- 
race alſo, which feed on Frogs, Toads, and 


ſuch like Animals, ſuffer an Intermiſſion of 
Senſe all that Time,—— | 


Qualis ubi in lucem coluber, mala gramina paſtus, 
Frigida ſub terra tumidum quem bruma tegebat. 


NM. You deal much in the Poets: But this 
does not ſatisfy me how the Bodies of theſe 
Animals, eſpecially the Swallows, could lye 
ſo long in ſuch Circumſtances, without being 
diſſolved, or corrupted. 

P. I have as little to ſay to this Inſtance, as 
to that of the Ines. If the Blood of the 
Creature circulates all the while, that will 
prevent Corruption or Diſſolution. | 
NM. The Difficulty ſtill remains. Why does 
not lying fo long in ſuch wet and terrible Cir- 

3 cumſtances, 


while. 
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cumſtances, directly ſtop the Circulation, and 
kill the Creature? ms. 

P. As thele ſeveral Species of Animals, 
Matho, ate ſingular Inſtances of the Creator's 
Care, and of the various Methods of his Pro- 
vidence ; fo his Power is manifeſted in them, 
above the common Courſe of Nature: And it 
ſhews us, that when he pleaſes, the Continua« 
tion of Life does not depend on Food. It 
is certainly Matter of Admiration, that an Ani- 
mal ſhould live only two ar three Months of 
twelve, and paſs all the reſt of the Year in a 
State of Inſenſibility: And yet, by all the ac- 
counts I have ever heard, this is true of the 


Cucknwo; which, having early finiſhed the Bu- 


fineſs for which it appears, retires in the Month 
of June, and is not ſeen again (at leaſt with us) 


till the April following. Nor is it reckoned 


among thoſe Birds which change their Climate. 
- M. This is, indeed, a notable Inſtance of 
Variety. But with Reſpect to the Life of A- 
nimals; pray tell me how it happens, that if 
a Part be cut off from ſome Creatures, that 
Part ſeems to li ve for a conſiderable Time by 
itſelf, or at leaſt moves? I have ſeen the Tail 
of an Eel, when ſeparated by a Stroke from 
e Body, move and twift itſelf for a great 


P. I am as ignorant of this as you ate. 
Anatomiſts have obſerved, that ſome Irſet7s 
have ſeveral Lungs, and therewith ſeveral 
Hearts. This might account for the Boys 
cruel Diverſion, . of ſeeing a Fy whirl round, 

ä after 
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ot applicable to Serpents, Eels, and ſeveral | 
Sorts of Fiſhes. The very Leg of an Inſect 3 
will move for a ſmall Space, when torn from — 


the Body, where there can be neither Heart | 
nor Lungs. With reſpect to all theſe Things, 
I can only ſay again, that our very Ignorance is 
not without Satisfaction, when we ' conſider 
that it is neceſſary concerning Objects, where 
infinite Knowledge and Power have been ex- 
Gs. K-14, 
NM. It muſt be fo indeed. But 


LXIX. As ſome Birds retire to paſs the cold 
Seaſon in a State of Inſenſibility, you . ſeem 
8 ſay that others remove to diſtant Countries 
9 
P. It is certain many Sorts of Birds ſhift 
their Climate according to the Seaſon of the 
Year. The Woodcock comes to us in October, 
and the Quazls in April; and after ſome Stay 
both Sorts retire again. Theſe are called Birds 
of Paſſage. One Sort of Geeſe comes yearly 
to. breed on ſome particular Rocks 9 on 
our Coaſt, and are ſeen no more the whole 
Year round. The Stork and the Crane have 
been memorable in all Ages, for their annual 
Peregrinations, though they do not viſit us. 
Theſe Birds of Paſſage are feen after their Re- 
turn, and are obſerved to aſſemble in great 
Flocks in order to go away; but no Body ever 
ſaw them coming or going: Whence it has 
been ſuppoſed that they remove and return on- 


ly 
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ly in the Night Time. But what ſeems won- The fifth 


derful in this Caſe is, that they ſteer their 
-- Courſe, as well over Sea, as dry Land. When 
the Woodcocks come to our Ifland, they are 
under a Neceſſity of croſſing the Sea, Quails 
have been often ſeen in their Paſſage at great 
Diſtances from Land, There are other Sorts 
of Land-Fowl alſo, which Mariners are ſur- 
priſe to ſee flying above them, a great Way 
from any Coaſt. Nor is it leſs certain that 
ſome Species of Fiſhes paſs and repaſs between 


diſtant Parts of the Ocean 3 at ſtated 


Seaſons. The Salmon in our Rivers ſwim u 
as far as the Water can carry them, for the fake 
of repoſiting their Spawn in ſuch a Depth, 
where the Influence of the Sun may reach it ; 
which having performed with ſurprizing Ex- 


actneſs, they return without farther Concern, 


leaving the future Fry to be inſtructed in the 
Arts of Life, in the watry Element, by another 
Hand. 

M. The Meaning of chat Expreſſion I do 
not conceive ; but though every Particular you 
have told me be wonderful, yet it is moſt 
furprizing that Birds bred at Land ſhould fly 
quite out of Sight of it, and venture themſelves 
above the Ocean, where they can have nei- 
ther Food nor Reſt! How know they o 
what Point of the Compaſs to fly; or chat 
there is at all any Land beyond ſuch a. Tract 
of Ocean ? Did they ever conſult the Map for 
the Situation of Countries? Or what do they 
wes Night overtakes them ? | 
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P. Do you think, Matho, if you were put 
between a Pair of Wings, that you could guide 
yourſelf through the Ki and in the dark too, 
to a diſtant Country you had never * be- 
fore? 
NM. The greateſt Philoſopher could not do 
it: It is : Thing above the Reach of human 


Knowledge. 


P. You on then thay wa aided by ſome. 


more perfect Principle than human Reaſon ? 


MM. I remember what you ſaid, but will 
own nothing, till you tell me the Principle it- 
ſelf. 


P. Have you ever conſidered a _ 
Comb, or a Spider's Web? 

M. Often, and with Admiration. 

P. Who teaches theſe little ſhapeleſs In- 
ſeats to work ſo artfully with ſuch Tools, and 
in ſuch Materials? 

_ M. I cannot tell; but it is ſtrange that the 
Spider ſhould ſpin a Subſtance, which is li- 
quid in its own , Into ſo fine, and withal 


ſo ſtrong a Wire. 


P. The Wire which the S:/k-Worm draws 
out of the Juice of her Body is no leſs remark- 
able both for Strength and Fineneſs. A hun- 
dred Yards of it do not weigh a Grain,—— 


27. Bot this is from the Purpoſe of my 


Queſtion. 


P. Not ſo far as you imagine. Tell me if 

2 young Lady were transformed into a S:/k- 
Worm, or a Spider, as the Poets ſay Arachne 
was ; do 3 
into 
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into that diminutive Figure, would teach her The 6 


either of theſe notable Arts? 


M. That would be to ſuppoſe that the mers ?- 2 


Figure taught theſe Inſects their Dexterity, 
Their Figure can teach them nothing, though 
it muſt be adapted to their Art, as was ob- 
ſerved before. A Loom could not teach a 
Man the Art of Weaving, nor any other. In- 
ftrument- the Art in which it is employed: 
But one, who underſtood or had invented the 
Art of Weaving, might contrive a Loom to 
put the Invention in Practice. 

P. You argue unexceptionably well, Ma- 
tho. 


LXX. We admire the Wire drawn by a 
Worm or Spider : What do you think of the 
Hair and Wool of Animals? 

M. I can ſee no Similitude between theſe 
and the former. 

P. The Hair and Woo! of Animals are 
formed out of a liquid Subſtance ; they are 
fine and ſtrong too. 

= But they grow, inſtead of being drawn, 


*. 1 Does growing then appear ſo {light a 
Thing? Theſe ſeem ſo much the more won- 
derful, as there is no living Creature to aſſiſt 
or produce the Effect ; there is nothing here 
but unactive Matter. 

M. I am afraid I ſhall be — to come 
over to your Side. | 


14 K Hair 
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The aſk P. Hair and Wool are more than Wires : 
* The Curious have obſerved that the ſlendereſt 


Hair is a hollow Tube, with a Pith, or inter- 
nal Subſtance in it. —— Obſerve this Figure 
Here is the ſingle Hair of a Mouſe, as — 
ed through a Microſcope by the excellent Mr. 
Derbam. : 
M. Surprizing! Is this Variety of Work 
within the Compaſs of a ſmall Hair? How 
amazing is this Minuteneſs of Art! 
P. The Hairs of larger Animals are each a 
Bundle, or Congeries, of ſuch Pipes or Tubes, 
which in ſome Caſes can be ſeparated : So 


that Finery, Deſign, and a Complication of 


Contrivance reigns every where, in the ve 
excrementitious Parts of the Bodies of Ani- 
mals. 

M. Well, I own that the ſingle Hair of a 
Mouſe is by much a more fine and artificial 
Thing than the Spider's or Silk-worm's Thread. 
I did not reflect on the Myſtery of Vegeta- 
tion; the particular Direction of every Atom 
But even theſe Threads or Wires are wonder- 
ful, if we conſider them as the Manufacture 
of a poor little Inſect. 

P. Yes, if we might conſider them in that 
View ; But you have allowed already, if one 
of the human Species (ſome great Philoſopher, 


for Inſtance) were contracted into this dimi- 


nutive unpromiſing Shape of a Caterpillar or 
Spider ; at the being transformed into ſuch 


2 Figure, could not — him that Art. 
M. It 


« a9 cm © 


Co ſmotheoria Puerilis. 281 


M. It could not, if he did not underſtand Tie dn 
the Method and Secrets of that Art at pre- —_ —_ 
ſent, with the Help of all his Reaſon. If mere 

Shape or Figure can teach a Creature nothing, 


Change of Shape or Fi igure could not teach 
the Philoſopher more. 


P. Do you think that the Caterpillar knows 
what it is doing, and to what Purpoſe or 

End it works, while it manufactures the Silk? 
M. Why ſhould it not ? 

P. Does it know that this Cone of Silk is 
to be a Repoſitory, where the Remains of its 
Carcaſs are to be ripened into a ſhapeleſs Grub, 
out of which a nimble-winged Creature is to 
riſe ? 

M. Pardon me; it cannot know this won- 

derful Proceſs of Generation, nor what is to 
ſpring from the Decays of its own Body. This 
exceeds the Knowledge of the moſt perfect 
Animal. 

P. It cannot then have any Notion of what 
it is doing, while it is building its own Mo- 
nument? 

M. It works thus, I 8 without 
Knowledge, for the ſatisfying of ſome Appe- 
tite. 

P. You owned before, at our laſt Meet- 
ing, that Power, not directed by Knowledge, 
is but blind Chance, or Temerity, which can 
produce no conſiſtent or regular Effect. But 
here in this Operation, the Infect works on a 
long, pre-contrived, and really myſterious De- 
fign, without knowing what it does; and yet 


it 
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The fifth it does all in the moſt regular Manner. For 
here you are to remember, that every Indivi- 


dual of the Species works exactly in the ſame 
regular Form, and that for the firſt Time: A 
Creature can die but once. 

M. I know not what to ſay then, or how 
the Animal is directed. I am ſatisfied it can- 
not know the Metamorphoſes that are to ſuc- 
ceed: And how it ſhould act ſo conſiſtently 
to this End, and not know of it, I cannot find 
Out. | 0 

P. Does the Spider, think you, know be- 
fore hand the Nature of the Liquor in her Bo- 
dy; and that it will become a tenacious Wire 
in the open Air, though fpun ſo fine? 
MM. I am at a loſs what to anſwer to theſe 
Queſtions. I am ſure we could not know 
the Nature of this Liquor, but from the Ef- 
fect already performed: And I Vo not think 
the Nnſect knows the Nature of the Liquor at 
all, but falls directly to ſpinning, I cannot tell 
from what Principle. — 

P. The diligent Enquirers into Nature have 
obſerved, that many Sorts of flying Inſects 
have a Piercer or Terebra, with which they 
wound the Buds or Leaves of Trees, Plants, 
Fruits; and inſert in the Wound their Eggs, 
with a Liquor or Kind of Venom, which per- 
verts the regular Vegetation of the Plant, pro- 
ducing an Excreſcence, where the Egg is 
hatched, and the Maggot fed; or where per- 
haps the Animal, according to its Kind, is 
preſerved the whole enſuing Winter, 
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M. This is agreeable to what you told me 22 
before, of Plants ſerving for Pe ood, and a 
Place of Nativity, to the firſt Period of Tufett- 


Exiſtence. 
P. Now can theſe little Creatures know, 
that the Liquor they ſhed is of ſuch a hurtful 


Quality — as to diſtemper, or raiſe 
a Swelling, or Button upon it, which may af- 
ford Lodging to their Young when hatched ? 
Or that the Matter of this Excreſcence will be 
proper Food for them, till the Seaſon returns, 

and the Verdure of the Earth is renewed ? For, 
— was ſaid before, the Mother-Inſef# never 
taſted of this Food herſelf, but purſues quite a 
different Sort of Diet. 

M. That would be to allow them a readier 
Inſight into the Nature of Vegetation, and a 
more extenſive Knowledge into the Co 
ty between one Thing and another, than Man 
bas with all his Experience, or could have, un- 
leſs he were thus taught by what theſe little 
Animals practiſe. And I think it is not to be 
that a Creature, which lives but for 
one Seaſon, ſhould know any thing of the Va» 

riety or Return of Seaſons. 

hangs You are in the right; theſe Creatures 
themſelves, a few Weeks 
of the Summer before they do all this. 
there is. one Species of theſe little 
which lives only but a few Hours after it be- 
comes a winged Animal ; and yet it performs 
all the Offices relating to its Poſterity, as if it 

had acquired the Experience of many Years. 
4 M, One 
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M. One cannot enough admire thoſe Mi- 
racles of Nature. | | y 
P. Let us again take a View of the little 
Fry in the Waters, which, immediately on 
being excluded the Spawn, are left to ſhift for 
Cs in the midſt of a rolling Element, 
furrounded with innumerable Enemies ; and 


yet, without Tutor or Guide, they inſtantly 


become perfect Maſters of all the Arts of Life, 
as I obſerved — 
M. Pray, without giving me more Exam- 
ples, or aſking me more Queſtions, ſhew me 
— theſe little Inſects act thus regularly, 


f without knowing what they do? Or by what 


Principle they are thus guided to purſue ſuch 
diſtant Proſpects? For I grant you now as 


much as you pleaſe, that this Principle is in- 


conceivably ſuperior to the Reaſon of Man- 
kind, _ 
P. You know I am not raſh in anſwering 
fuch Queſtions. 

M. Well! Thus it is to be nurſed and 
tutored in what one does not know by one's 
ſelf. pe! 

P. More Examples (as you ſay) are need- 
leſs; for it is by thoſe untaught Arts, and 
unknown to theſe weak Creatures themſelves, 
that all the inferior. Species, without any 
Exception, are continued as ſecurely, as the 
Race of ſtronger Animals, or as Man himſelf 
k LX XI. M. 


* * 
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Weakneſs muſt be as 4 . by Gre won- — — 


derful Art: But in the Interim, till I can 
know more of this Affair, pray inform me if 
all Sorts of Inſects go through theſe Changes, 


from a firſt, to a ſecond and third State of Ex- 


iſtence ? 

P. All do not ; there are many Reptile- 
Inſects which never take Wing; but a wing- 
ed Inſects (fo far as I know) paſs through one 
or more Changes; if perhaps we except the 
Ant, for ſome of them likewiſe get Wings. 
The different Transformations of the Gnat are 
not leſs wonderful than thoſe of the Moths 
and Butterflies; and in one Reſpect more won- 
derful, as their firſt Stage of Exiſtence is in the 
Waters. 80 that this Inſect alone ſhews us 
the Tranſition from Creatures that live in the 
Waters, to thoſe that ſubſiſt on dry Ground; 
and again, from thoſe that ſwim or creep, to 


thoſe that fly in the Air. And indeed the 


Species of thoſe winged Inſects, which paſs 


their vermicular State in the Waters, are very 


numerous. The Ephemeron, which, as Was 


mentioned juſt now, lives but a few Hours in 
its laſt State, is one of them. Some of theſe 
form to themſelves, by the Help of a glewy 
Subſtance, which deſcends to the Bottom of the 
Water with the Eggs out of which they are 
hatched, little rough Caſes or Tubes of and, 
ſmall Gravel, or the like; which they draw 


after 
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after them when they ſearch for Food, and in- 
to which they retire in Time of Danger. 
M. I now remember; it, is long ſince I 
have obſerved theſe artificial Caſes, in Springs 
and ſmall Brooks; and was ſurpriſed to ſee a 
Compoſition of Sand, ſmall Stones, and other 
Materials, as I imagined, move like a living 
Creature. 

P. The Scarab, or Beetle-kind, of which 


there are ſeveral Species, undergo Transforma- 


tions not unlike thoſe taken notice of before ; 
as doth the beautiful Inſect called the Lady- 
cow, paſſing through a Nympha, Aurelia, and 
matare State ; and it has, like the Beetle, what 
they call Elytra, or Caſe- wings. 
NM. From what you fay + oh I underſtand 
theſe Elytra, or Caſe-wings ; for we have of- 
ten been diverted with ſeeing the Beetle pre- 
pare for Flight ; and the Sight is really enter- 
taining. He firſt raiſes one of his black Scales, 
as if he were opening a Door in his Side, and 
extends a folded Wing, which he expands at 
Leiſure, Then he opens the Caſe on his other 
Side, 'and having put the other Wing in Or- 
der, takes Flight. He makes an odd Sort of 
a Figure while on Wing, with his two Scales 
ſtanding erect, as if he carried ſomething 
on his Back: Nor is it leſs amuſing to ſee 
him alight; for as he does not fly far, we 
have followed him. He takes ſome Time to 
fold up his Wings again, which he does by 
Degrees, firſt on the one Side, and then on the 
| other 3 
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other; and having brought them within their b. 
n he claps down the Lids on them. : Conference 7 
P. It is a ſingular Creature indeed, as if it 


were a Compoſition of a Tortoiſe and a wing- 
ed Fowl. 


M. We have teaſed him to make him fly; 
but being haraſſed, he rather truſts to his 
Coat of Mail, than to his unwieldy Flight. 

P. It is ftill more wonderful, that ſuch a 
Creature as the Spider ſhould fly, without the 
Help of any Wings at all. 

M. I can have no Notion of their flying; 
but I have obſerved a _— to jump, or dart 


itſelf to a conſiderable nce, from one Part 
of the Wall to another, and ſometimes uu 
pendicularly upward. 


P. Though I never ſaw them fly, I am 
ſatisfied of the Fact, as Perſons of the greateſt 
Veracity have given the Accounts of it, and 
vouched it from their own Obſervation. 

M. Then, I think, I underſtand how they 
extend their Webs between the Tops of Buſhes, 
and very often a-croſs ſmall Rivulets: 7 
muſt either fly, or dart themſelves over 
their Threads. 

P. It muſt be in ſome ſuch ker: for 
they are not Swimmers; and a great Part of 
their Game is over ſmall Brooks. 

M. But pray what are we to think of 
thoſe innumerable Threads, which we often 
ſee ſtretched upon the Tops of the Graſs, all 
parallel-wiſe, ſo that whole Fields are ſome- 
times covered with them, eſpecially after the 

Harveſt- 
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The, fit = | Harveſt-Months >. If you look at the Ground 
between you and the Sun, when riſing or ſet- 


ing, you will ſee the Threads ſtretched along, 
ſhining like Virginal-ſtrings. 

P. Theſe, they fay, are the Work of Field- 
Spiders, or Wanderers, as they are called; but 
whether ſuch 8 piders leave their Threads 
looſe at one End, to be diſpoſed in a parallel 


Direction by the Wind; or if they leave them 


quite looſe and floating | in the Air, I can give 
| you no Information. 

M. I have a Suſpicion, that other Animals 
undergo conſiderable Changes of Figure,' be- 
tween their firſt and laſt State, as well as In- 
R 

P. All Animals whatever, I believe, are of 
a different Form, when yet imperfect, from 
what they are afterwards: But on what 
Ground do you entertain this Suſpicion ? 

M. I have ſeen in Ditches, Ponds, and 
ſtanding Waters, Frogs, under three or four 
difterent Shapes. I have caught them in my 
Hands little Tad-Poles, with ſmooth round 
Heads, and finny Tails, by the quick Vibra- 
tion of which they could ſwim pretty nimbly, 
conſidering the Club- figure of their Heads. 
I have ſeen them with their Head and Belly 
larger, and two Feet ſprouted out behind ; but 
they did not then ſwim fo cleverly, By vi- 
ſiting them every Day, I have caught them 
with two Fore-feet, not fully branched from 
the Body, and the Tail ſtill pretty long: 
And I have ſeen them with the Tail not quite 

fallen 
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fallen away, after they have left the Water, 
and been leaping about on the Graſs. In a 
little Time after, they had no Veſtige of their 
Tad-pole Shape. Here ſeems to be an Evo- 
| lution of Members, at leaſt : For the Animal 
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in its firſt State appeared as different from it- 


ſelf in the laſt, as a Fiſb is from a Quadruped. 
P. It is not difficult to obſerve thus far, 
Matho; but the Animal had undergone con- 


ſiderable Changes from its ſeminal State, be- 


fore you took notice of it. And if the Ob- 
ſervation were as eaſy to be made on other 


Creatures, probably there is full as great a 


Difference between their fir/? imper fect and laſt 
ſpecifick Figure. All the larger Creatures ſeem 
at firſt to be Swimmers, as they are ſurrounded 
with a Liquor. 

M. Perhaps the firſt Thing diſcoverable 
here, is an Animal in Miniature, as it was in 
Vegetables, where the future Plant is ſo diſ- 
covered. I 

P. It is fo indeed; the firſt Thing diſcern- 
ible, 1s a ſmall, ſpontaneous, moving Creature, 
or Animalcule ; but (to uſe your Expreſſion) 
as far different from the future Animal, as a 
Fiſh is from a Quadruped. As to the Ge- 
neſis, or firſt Formation of this Animalcule, 
we are entirely Strangers to it. Nature (to 
ſpeak in the common Way) has carried the 
firſt Beginnings of animal, as well as vege- 
table Life, quite out of the Reach of our Fa- 
culties. 


. 1 M. Some 
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M. Some Things occur from what you 
ſay, which ſurprize me. If the Elephant, the 
Horſe, the Stag, and the Bull, were firſt in the 
Form of the Swimming Fry, they muſt have 
undergone great Changes indeed! When I 
compare this with what J obſerved before, con- 
cerning the Formation of Inſects, by a dou- 
ble or triple Proceſs, it is exceedingly more 
wonderful than what we admired before, in 
the Propagation of Plants by Seeds. And I 
differ ſtill more from thoſe who aſcribe the re- 
gular Continuation of the Species, either from 
Plants or Animals, to certain little, pre-exiſt- 
ing, or pre-contrived ſeminal Atoms. Eve- 
ry Thing in theſe fucceſſtve Evolutions re- 
quires the immediate Operation of the Crea- 
tor's Hand. If thoſe Things were left to the 
Care of dead Atoms, and if any Thing at all 
could be produced, what ſhould hinder one 
Grain from riſtng where another was ſown ? 
or the Fox or Serpent to be formed inftead of 
the Lamb or the Dove? —O! the amazing 
Univerſality of thoſe Miracles, which are con- 
ſtantly wrought through the whole Creation, 
that we may have a regular Courſe of Na- 
ture How ſhall I deſcribe the Burthen of 
Thought which I feel in my Mind, when I 
would purſue the Power of the Creator, every 
where at once forming the living Part of the 
Creation |—— 


P. I ſhould almoſt envy your Pleaſure, 


- Matho, if I did not participate of it: But no 
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Words can expreſs ſuch a Scene of Power, 
where Admiration itſelf muſt fail. — | 
M. Shall we conclude then from what we 


have obſerved, that Fiſhes ſuffer the leaſt 


Change of Shape, before they come to their 
adult Size; as their State of Perfection and 
Imperfection are not ſo far aſunder as in other 
Animals? That all Bodies are formed out of 
Matter in a liquid Form? And that Fiſhes 
are the eldeſt Children of the Creation? 

P. There is a Degree of Probability in all 


this: But it is rather Time to conclude our 


preſent Conference. If we grow more mi- 
nute, we ſhall grow more trifling ; becauſe we 
cannot talk on ſuch Subjects, End a cer 
tain Point, with Intelligence. 
M. I find I cannot recal all the Queſtions 
I had a mind to aſk at this Time; only let 
me obſerve, that 


LXXII. One Thing you ſaid a little be- 
fore, concerning Inſects piercing the Leaves 
and Gems of Plants, clears up a Particular I 
did not before underſtand, and relieves me 
from a Prejudice. I have often been furpriſ- 
ed at thoſe little Berries upon the Back of the 
Oak-Leaves, ſome red, and ſome a greeniſh 
white, but did not underſtand their Original: 
Now I ſuppoſe they are the Excreſcencies 
raifed by ſome Inſect wounding the Plant, and 
leaving its Eggs there. 

P. Theſe are raiſed by a black Sort of F ly, 
of the Shape of a large Ant, which is one of 

U 2 what, 
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The ann what they call the Ichneumon Kind. If you 
— AE had vifited thoſe Berries through the ſucceed- 


ing Winter (for rs ſtick on the Leaves dur- 
ing that whole Seaſon) you would have ſeen 
the ſeveral Advances of the Formation of the 
Inſect. It becomes a clear whitiſh Maggot, 
not unpleaſant to look at; which about the 


Month of March eats its Way out of Confine- 


ment: And then you may perceive thoſe 


Berries, each with a Hole exactly round in it, 


through which the Inſect creeps out. You 
will frequently ſee alſo ſuch Swellings on the 
Back of the Willow Leaf, but broader. 

M. I know now likewiſe what to think 
of thoſe Worms I have found in Peaſe, Raſp- 
Berries, and even Nuts, which before I was 
at a loſs how to account for. . I have often 
heard that Maggots breed ſpontaneouſly in 
Fleſh, or any Thing that begins to putrify ; 


and was not ſure but theſe might have been 


bred the ſame Way. 


P. It is now diſcovered, Matho, by the moſt 
accurate Enquirers, that there is no ſuch 
Thing in Nature as this ſpontaneous or equi- 
vocal Generation you mention. Every Inſect, 
how minute and contemptible ſoever it may 
appear to us, is produced, by a regular Proceſs, 
from others of the ſame Species. If no Plant, 
the moſt imperfect, riſes unleſs from a Seed of 
the ſame Kind, it is not to be imagined that a 
regular Courſe of Nature ſhould not be as con- 
ſtantly obſerved in the Propagation of Ani- 
mals. It is true, after we have diſcovered the 


7 Nature 
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Nature of Matter to be what it is, we muſt The 6 
be certain that no Plant, or Animal, could be — 
produced without the immediate Power of 
the Creator, whether raiſed from a Seed or 
not: But leſt we ſhould be ſtumbled by our 
own Inattention, the Deity hath taken Care, 

(if I may fo ſay) that the firſt Stamina of eve- 
ry Production ſhould have paſſed through in- 
finite Art, before it come within our Ken: 
Hence we cannot but revere the Divine Vi. 
dom and Goodneſs, in putting it thus out of our 
Power to doubt.—Fleſh of any Sort, if it be 
carefully covered up, ſo that no Inſect can get 
at it, to lay its Eggs there, will never vermi- 
nate or breed living Creatures, as hath often 
been tried. There are indeed ſome dubious 
Appearances, that ſeem at firſt to favour irre- 
gular Generation: But when Circumſtances 
are cloſely conſidered, the Difficulty diſap- 
pears. 

7 What Appearances are there? 

P. As the leſſer Inſects are extremely pro- 
ductive of their Kind, they are conſtantly de- 
poſiting their Eggs in all Places where they 

may be hatched and fed; on Herbs, Fiſh, 
Fleſh, Liquors, and the Bodies of other Ani- 
mals, This occaſions Abundance of equi- 
vocal Appearances. Hence it comes to paſs 
that ſome Sorts of Inſects are hatched on the 
Bodies of living Animals as Vermin ; the Eggs 
being depoſited on theſe by the Parent-Inſee7. 
There are few larger Animals that are not thus 
infeſted with a particular Sort of Inſe-Verm!ir:, 

U 3 eſpecially 
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Its fifth fe eſpecially when lean, and in bad Caſe, juſt as 
GL it was in Plants. And the Bodies of dead A- 


nimals afford a convenient Nidus for the Eggs 
of others. The Caterpillar laid up to be turn- 
ed into the Chryſalis of its Kind, having been 

unctured by other Inſects, has bred a Neſt of 
Maggots of a different Species, inſtead of ad- 
vancing in the regular Proceſs: And I have 
ſeen. a living Inſect, on being taken out of the 
Water, void another of a Tribe not at all re- 
lated to it. 

M. Theſe are equivocal Appearances in- 
deed, enough to ſtumble one, who is not aware 
of this Manner of Conveyance. 

P. As Water itſelf, Graſs,, Herbs, F ruits, 
and even Liquors, abound with the Eggs or 
Spawn of Creatures of different Forms it is 
no Wonder that Worms of various Kinds 
ſhould be bred in the Inteſtines and other Parts 
of larger Animals; having been conveyed thi- 
ther with their Food and Drink. 

M. It is not: The Wonder rather is, I 
think, that other larger Animals are not eaten 
up with an internal Vermin, thus conveyed 
into their Bodics. This makes me reflect on 
what you ſaid before, That an Army of In- 
fefts might be more tcrrible than the Lion or 
the Tyger, and that more Ways than one. I 
now plainly fee, that the leaſt and weakeſt 
Creatures in Nature might prove too ſtro 
for the greateſt, and devour them ſafely, hav- 
ing thus = into their Bowels, 


P. Nor 
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P. Nor is it at all wonderful, that Crea- The gan 
tures hatched in ſuch unnatural Circumſtances — 
ſhould degenerate and vary from their ſpeci- 
fick Size and Figure. Nature (to ſpeak till 
in the common Phraſe) deſigns every Thing 
regular in its Kind: But Accidents may pre- 
vent Nature; and therefore Accidents only oc- 
caſion what is preternatural and monſtrous.  * 

M. Make this a little plainer. | 

P. If the Young of any Species whatever 
ſhould be brought forth, with any Part of the 
Body double or ſuperfluous, that is a Token 
that Nature deſigned two; but ſome external 
Cauſe or Violence diſturbed the natural For- 
mation, and blended both into one. And it is 
equally conceivable, that by ſuch violent Di- 
ſturbance a Limb may be diſplaced or want- 
ing: For the Fætus being then tender and 
ductile, the Vegetation or Growth proceeds in 
different Manners. 18112 

M. I underſtand : It is as eaſy to conceive 
this, as that Ch:/dren ſhould grow deformed, 
or irregularly ſhaped, by a Fall, or ſome Ac- 
cident, even after they are born. A Tree, or 
the Fruit of it, might be made to grow in 
various Shapes, I ſuppoſe ;- if it were gently 
trained from the natural Bent, when flexible 
and tender. | 2 

P. Vou are in the right. Now if a Child 

ſhould be born without Legs, or without Arms, 
(Inſtances of which have been) taking the ex- 
ternal Violence or Accident into the reckon- 
ing; it is juſt as natural, as that a Man ſhould 
> 4 have 
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— fifth have a Cicatrice upon his Body after a Wound 


or Sore; or as that he ſhould have but one 
Leg after the other hath been ſhot away. 

M. What you ſay of having the Parts of 
the Body double, brings to my Mind the fa- 
mous Story of the Twins in the Reign of James 
the Fourth of Scotland, which thus appears 
not impoſiible at leaſt. I 

P. Theſe Brothers having lived twenty 
eight Years, and having been taught Muſick, 
&c. makes it hard to ſuppoſe the Relation 
fabulous. 

M. Hence, I think, we may account why 
more of the human Species are deformed or 
monſtrous, than of any other Species: For 
being weaker both before and after Birth, and 
depending longer on the Care of others, they 
muſt be more liable to Accidents. From theſe 
Conſiderations I can eaſily believe, that mon- 


ſtrous Productions happen from ſome external 
Cauſe or Violence. | 


LXXIII. P. This then prevents in a great 
"Meaſure what I was going to ſay; and will 
help you to account for many ſtrange Ap- 
pearances of Animals, bred in ſeveral Parts of 
the Bodies of other Animals, without allow- 
ing either ee Productions in Nature, 
or a Want of Superintendance in the Forma- 
tion of the Bodies of Animals. Worms of an 
unuſual Length and Shape have been bred in 
the Inteſtines of ſome Perſons; which, in o- 
ther Circumſtances, muſt have been of the 

Ps ſpecifick 
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ſpecifick Size and Figure. Inſtances hereof The gun 


ou will meet with in Authors of unqueſtion- \ 
able Veracity : But it would indeed be triflin 
to be more particular here in the Application, 
M. This Way of accounting for what may 
appear monſtrous is both natural and intelligible. 
P. Conſider, that either the Vegetation of 
animal Bodies muſt go on, notwithſtanding 
unuſual Poſitions, or the Diſturbances the Semi- 


onferenceZ 


— 


na may meet with; or, that the Author of 
Nature muſt ſuſpend the Courſe of Nature, 


whenever ſuch Accident happens, which muſt 
make the Courſe of Nature quite precarious. 
In ſhort the Exception here 1s in : Conſequence 
of = general Rule. 

M. I ſee very well, that the fm of the hu- 
man Body itſelf would be altogether unger- 
tain, if, as often as any external Violence hap- 
pened, either before or after Birth, the Growth 
and Vegetation of it were at an End. Every 


Hurt or Accident muſt then prove mortal. It 


is as if we ſuppoſed a Tree would not grow, 
but according to one preciſe Shape. 


P. Theſe are liable to ſo many external 
Violences, that we find a diſtorted Shape in 
them,. is not reckoned at all extraordinary : 
And if we conſider preternatural Formations 


of any animal Body in this View, they are ſo 


far from being Arguments againſt a Provi- 
dence, that (as has been ſaid) taking in the 
ee Accident into the Account, they 

e produced in Conſequence of the ſettled 
Cour of Nature. — It is, perhaps, ſcarce 


worth 


MATH O: or, The 


The 5% worth while to take Notice, that tlie Sn 
i tudes between Parents and Children might be 


alledged as an Objection to ſome Things we 
have ſaid: But the Diſſimilitudes prove as 
much, at leaſt, the one Way, . the . 
tudes do the other. Both are caſually ſuperin- 
duced, long after the ſeminal Stamina are com- 
pleted, and by quite a different Cauſe from 
what ſuch Objection would ſuppoſe. If it 
were not ſo, all the Individuals of every Spe- 
cies would be exactly like. And now, I 
| hope, we have done for this Time, Marho. 

M. I am juſt ready to leave you, Philan; 
and after this Converſation, wherever I am, 
I ſhall always be leſs alone, than otherwiſe I 
thould have been: 

P. All we have faid can only ſerve to ſet 
your Thoughts at Work, and put you upon 
making your own Obſervations. 

M. I find already, that is no ſmall Article 
in any Part of rational Life: And on this Ac- 
count I was reſolved to afk your Advice, if it 
might not be to the Purpoſe to get a Set of 
good = croſcopes, and to learn to manage them 

e 

= It would not, indeed, be improper : Your 
Eyes are good, and to make Obfervations, 
though equally inſtructive with the moſt ſe- 
rious Study, is as pleaſant Diverſion as any 

oung Perſon can defire: For the Micro- 
ſcope, Matho, is really like an Tuchantment; it 
opens new Proſpects i in the moſt ordinary and 
neglected Objects, and often diſcovers ſurpriz- 


3 ing 
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ing Sights, where we thought there was no- The fifth. 
thing but what we knew, In Vinegar, where C5 
one expects to ſee nothing beſides the Liquor 

itſelf; or in Water, wherein Ginger, Pepper, 

or ſome ſuch hot Spice hath been ſtee 

the Microſcope diſcovers inconceivably ſmall 
Animalcula, of different Sorts, ſwimming u 

and down: Whence it is reaſonably el 

that the Air itſelf is, in the Summer Months, 

full of inviſible living Creatures. 1 8 

M. How is it known that theſe Animal- 
cula were not originally in the Water? | 

P. If the ſame Water be kept covered from 
Communication with the open Air, no ſuch 
Creature can be ſeen in it. And ſuch diminu- 
tive Things could neither creep, nor move up- 
on any dry or ſolid Body: So that they could 
have no Motion, but in the Air, or in ſome 
Liquor. | 
M. That Conſideration ſeems to put the 
Point out of Doubt. But what ſhould bring 
them to Water thus prepared ? 

P. The ftrong Oder invites them to repo- 
ſite their Eggs in ſuch Liquor, 

M. This diſtreſſes the Imagination, to con- 
ceive an organized Body, with Difference of 
Parts fit for Life and Motion, wrought up in 
ſuch narrow Bounds. Vou had Reaſon to ſay 
that the Beginnings of animal Life are carried 
far beyond the Reach of our Faculties. And 
then how ſmall muſt the Particles f Odor be, 
which they can ſmell! Whether we go up- 
ward or downward, in the Works of Nature, 


all 
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The fifth all is amazing! We may know a little about 
Crna the Middle, but cannot come near either of 


the Extremes. 


\ 


— 


— 


T-jH-E 


Sixth CONFERENCE. 


Conſequences from the Subjekt of the laft Confer- 


ence. That it doth not belong to any Power 
to make Matter a ſelf-moving Subſtance : _ 


Such Suppofitions proceed from our Ignorance, in 
joining together in our own Imagination incon- 


fiftent Effects. The Folly of appealing to Om- 


nipotence in ſuch Caſes, or where other Proofs 
may be had, which are more within our 


Reach. Hence all the Motions in the Uni- 
 werſe are owing immediately to an immate- 


rial Cauſe. Of the ſeveral Motions in the 


animal Body, on each of which Life depends. 
The various Motions produced by the Deity in 
vegetable and animal Bodies, may be called 
mechanical, becauſe of their Conſtancy and 


 Regularity, and the infinite Fineneſs of the 


Effect. Of ſpontaneous Motion. The great- 


eft Part of ſpontaneous Motion mechanical in 
this Senſe. Two diftinft Powers, or two dif- 


ferent Motives concur to produce ſpontaneous 


Motion. Of the human and brute Soul. The 
moſt perfect Brutes irrational: Nothing 
| more 
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more confirms this Opinion, than the Oljectiuns 
that are brought againſt it. Of Reaſon and 
Inſtindt. The wonder ful Nature of Inſtinct. 
This the Connexion between the vegetating 

and animated Parts of the Scale of Being. The 
Miſery it muſt be to Mankind, if Brutes rea- 
ſoned. The different Structure of Body does 
not make the human Soul rational. Eternal 
Truths diſcover to us, immediately and by 
themſekves, an eternal Intelltct, &c. 


LXXIV. M. AM afraid you'll think me The fn 


a little inconſtant, Philon ; . 
ſince ſometimes I viſit you in a few Days, F 


ſometimes not till after ſeveral Weeks. 

P. One who knows the Uſe of Time ſo 
very well, Matho, will always be profitably 
employed, and in one Place as much as ano- 


ther : But I hope you have been well all the 
while. 


M. Well, I thank Heaven; and ſo much 
the better, as our laſt Conference has afforded 
me great Pleaſure ſince I left you. 

P. In what, pray? 

M. When I walk abroad, I can hardly ſee 
any Thing, Bird, Beaſt, or Vegetable, but what 
offers me ſome Subject to exerciſe my Thoughts 
upon. You have directed my unmeaning Cu- 
riofity to a conſiſtent End; and I hope I 
am leſs in Danger, than formerly, of falling 


into that irkſom State pf growing weary of 
myſelf. 


P. The 
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Sea P. The Mind of Man is an ave, reſtleſs ; 
wy Being, Matho; and it is of no ſmall Conſe- ( 
uence in rational Life, (as you obſerved) to 
firniſh it with proper Matter to work upon; 
to accuſtom it betimes to fall eaſily into a 
conſiſtent and uſeful Train of Thought: But 
it appeared from many Things you ſaid when 
laſt here, that this Occupation is not new to 
you. I muſt in Juſtice therefore refuſe the 
Compliment you make me. Curigſity is an 
excellent Quality, which Nature does not 
make fo ſtrong in the human Mind, and eſpe- 
cially in young Perſons, for no Purpoſe : And 
I ſee, from the preſent Inſtance, that it ſome- 
times finds out its own Way. 
NM. It will always be better for Direction in 
any Caſe, though I own it is a fine Handle; and 
by it there is a certain Dexterity, I conceive, 
in leading People, ſo that they ſhall ſeem to 
guide themſelves: This, I ſuppoſe, is the 
natural Uſe you meant might be made of it? 
P. I either meant it, or you have put a 
right Meaning on what I faid at a Venture. 
M. Pray be a little more explicite ; the 
Point ſeems to deſerve it. | | 
P. Things appear to me thus. We are at 
firſt innocent Creatures, without Experience, 
but with an unbounded Stock of Curioſity. 
The Mind is then in the ſame State, as the 
Pody was in the Womb, capable of being 
moulded either crooked or ſtraight. We are 
_ attentive to what paſſes within our Obſerva- 
fion. Hence the firſt Examples have a prodi- 
gious 


— 
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gious Influence upon us. They are the Mo- The cn 
dels held out to our Imitation in like Circum- 
ſtances. Theſe we muſt think juſt and na- 
tural, as we know not another Way of Action. 
What is told us we firmly believe, being with- 
out Suſpicion and without Art. From this 
you will ſee how early the human Mind may 
be tainted. If after this we endeavour to re- 
claim young People, once thus perverted,” only 
by the Methods of Pain and Terror, we treat 
them not like reaſonable Beings, and are ſevere 
on others for our own Fault. If they ſhould 
eſcape this firſt Danger, and the Infart-Habets 
of Virtue (if I may be allowed the Expreſſion) 
are once ſettled, that firong Curiqjity, ſo natu- 
ral to a Mind unfurniſhed, gives us all the 
Command over them we ought i in Reaſon to 
defire. All the remaining Part of Life fas 
leſs Hazard in it (bating particular Accidents} 
as the young Perſon has now ſome Stock, and 
can do ſomething in his own Defenſe : But a 
Child is at the Mercy of every bad Example. 
Thus much in Compliance with your De- 


fire. ſue Things more minutely would 
be * " 


M. From your beginning in this Manner, 
I eaſily fee through the whole; and it ſeems 


you charge the future Miſcarriages of young 
People on the Miſ- conduct of the old. 


P. The more I may be miſtaken in this 
Caſe, fo much the better. But to return to 


our Subject. As you have been conſidering 
the — that fell under your ä 
W 
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an what are your Thoughts now of that Va- 


— riety of Species and Indiv iduals, which are 


wrought out of the ſame common dead Sub- 
ſtance? 


M. If my Capacity were greater, I find my | 


Ani, muſt be heightened in Pro 
tion: But concerning this Particular, I 
a Queſtion to propoſe to you. 

P. I ſhall be glad to hear it. 

M. If the Reaſon, why the Deity hath 
ſhewn ſo much Power and . ;/dom in the 
Fabrick of the Univerſe, was to repreſent theſe 
Perfections to rational Beings, legible in ſuch 
an inert Thing as Matter ; and ſince we are 
not able to fathom the Depth and Variety 
of the Contrivance, nor the Extent of the 
_— employed in the Works of Nature ; 

y tell me for whoſe Uſe and Contem- 
rh are thoſe hidden Miracles reſerved ? 
Many of theſe in the celeſtial Bodies we 
cannot reach, becauſe of the Diſtance; and 
many more, though near and round us, 


are as inacceflible, becauſe of the Multipli- | 


city and concealed Fineneſs of the Art. And 
yet it muſt be inexpreſſibly pleaſing and in- 
ſtructive to the rational Nature, to ſee and 
admire theſe ſecret Myſteries of Wiſdom and 
Power : And therefore to wiſh to know 
them, ſeems not to be an idle Curioſity, but 
a rational Deſire. We can have no reaſona- 


ble Defires, I think, but what were deſigned 
to be gratified. 


> 


P, You 
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P. You put the Queſtion pretty ſtrong, 


Matho ; and it ſeems to import ſomething 
not commonly attended to. I agree with 
you, that ſuch Retirement. of Art from mor- 
tal Eyes cannot be without ſome great and 
rational Purpoſe: We can diſcover nothing 
as far as our Faculties enable us to go, but 
what is uſefully and wiſely deſigned : And 
to imagine that all beyond our Reach was 
void of Purpoſe and Deſign, would be an ab- 
ſurd and injurious Notion, I likewiſe agree 
with you, that the Deſire of knowing thoſe 
hidden Operations of the Power and Know- 
ledge of the Creator muſt be rational : We 
are inevitably led into it, as we improve our 
rational Faculties. To this alone are owing 
all the late Improvements in the Knowledge 
of Nature. It would be a ſtrange Degene- 
racy in a rational Being, not to wiſh (at leaſt) 
to know thoſe Diſcoveries, and after them 
others, &c. But it may perhaps be more 
proper to think of this afterward ; in order 
to draw from it ſomething ſolid and juſtifiable 
in right Reaſon. | 

M. Let it be ſo.— 


LXXV. To purſue then the Subject of our 
laſt Conference; beſides the Art in moulding 
and contriving ſuch a Diverſity of Things out 
of the ſame common Subſtance, the manifoid 
Motions, which we ſee continually excited in 
them, ſeem to merit a more particular Con- 


ſideration. I do not mean the Motions of 
Vol. I, X the 
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Man can doubt about them : Nor Ne ts I mean 
the leſs perceptible Motions in Vegetation, 
though — are more intricate: For there 
is nothing here except inert Matter; no liv- 
ing Creature to aſſiſt in producing the Effect. 
But the Motions of Men and all Sorts of 
Animals are extremely more difficult and n 
plexing. 

P. If you are ſatisfied that Matter refſt 
all Change of its preſent State, you muſt be 
equally ſatisfied that all Motion is n in 
Matter by an immaterial Cauſe. 

M. I am fully convinced of it; but i it.is 
ſill too general, and does not touch the Caſe 
I want to be informed in. 

P. I am afraid it will fatigue you, Ma- 
tho, to ſpeak particularly of the ſpontaneous 
Motions of Animals, or even of that which is 
in Vegetation; as a tedious Diſpute would be 


xaiſed on this Head, which it is ſcarce worth 


while to enter into ; and yet it requires _ 
Trouble to diſcuſs it. 


M. You take the ready Way to make me 
more inquiſitive ; I would not willingly leave 
an Objection behind me; and I thought I had 
already gone to the Bottom. of all Diſputes 
concerning Matter, Its Inertia or TOE 
1s not denied, 

P. Not directly; but ſome have had re- 
courſe to the Power of an Almighty Being, 


to beſtow on — it he a not n_ 
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the Power of Vegetation, but alſo of Motion ue, © 
and Thought. — 

M. It is meant, I preſume, that Omnipc- 
tence could have made Matter a ſelf- movin 
Subſtance? | o 

P. And a ſelf-direCting Subſtance too. 

M. If it moves itſelf, it muſt likewiſe di- 
rect itſelf; the one includes the other: Mo- 
tion in no Direction is not to be underſtood. 
And then, I ſuppoſe, it muſt be maintained 
that every Atom is an intelligent Being: For 
Power without Intelligence is but mere Te- 
merity; and blind unguided Motion (as you 
ſhewed me before) could produce nothing but 
infinite Diſorder and Confuſion. 

P. It is not ſaid that every Atom muſt be 
an intelligent Being; though the Argument 
you advance muſt bring this Hypotheſis, I 
think, to that Concluſion. 

M. If every Atom does not direct itſelf by 
its own Ir zelligence, it muſt be ſuppoſed to 
move itſelf by its own Power, and to be con- 

ſtantly directed by a fuperior Power and Know- 

ledge. Does this fave the Deity any Trou- 

ble ?!——Beſides, every Change of Direction 

requires a Force to be impreſſed, as much as 

the firſt exciting of the Motion. Does not 

this ſuppoſe a Force to be impreſſed on Mat- 
ter by an immaterial Cauſe, while yet it is 
ſuppoſed to move itſelf, without an immate- 

rial Cauſe? This ſeems to be inconſiſtent. 
| Could a Body give itſelf the conftant Change 
of Direction, in deſcribing a circular Orbit 
: X 2 round 


MATH 0: or The 


The dat round a Center, on this Suppoſition, more 
.. than if it were ſuppoſed void of ſuch Power? 


P. Things are not conſidered in this mi- 
nute Manner; nor is the Suppoſition extend- 
ed to the Motions of the Planets, 

M. And yet the Motions of the Planets are 
far more ſimple and uniform than the Mo- 
tions of Animals, or the Motions in the Vege- 
tation of Plants. If Matter could perform by 
itſelf the latter Sort of Motions, could it not 
much more perform the former? — And 
then might it not do al that is done in Na- 
ture? And laſt of all, is this any Thing leſs in 
its Conſequences, than laying aſide the Deity 
altogether ?' 

P. But you do not conſider, Matbo, that 
Matter is ſuppoſed to be endued with this 
Power by an Almighty Being. - 
NM. But how does one, who thinks Matter 
any way Capable of all this mighty Power, 
know that there is an Almighty Being, or 
any other Almighty Being than Matter, if I 
may ſpeak ſo without "i. iety? If we once 
ſuppoſe it poſſible that Matter may do all that 
is done in Nature, we loſe after this all the 
Arguments for the Exiſtence and Providence 
of a Deity, taken from the Order and Go- 
vernment of the material World ; becauſe 
Matter may do all this, and might have done 
it all from Eternity: Nay, we loſe all Argu- 
ments taken from any Thing whatever, be- 
a Matter may be a thinking Being. 


P. It 
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55 P. It is not ſuppoſed that Matter may do The dn 
all that is done in Nature; nor is it intended ur. 
to carry the Argument ſo far. 

M. If Matter may have the Power to *. 
a Plant, or an Animal, or to think; what 
greater Effects are done in Nature? Nor 
does it depend on one who frames a Suppoſi- 
tion, to ſettle how far it ſhould be carried; 
he ought rather to conſider how far an Adver-1 
ſary may carry it by legitimate Conſequences. 

P. But till it is aſſerted that this Power 
could only be im 1parted to Matter by an A 
mighty Being. 

M. Then you muſt prove an Almi ghty Be- 
ing prior to this Power, which is allowed poſ- 
fible in Matter ; that is, without having recourſe 
to this Power, which is juſt what I ſaid be- 
fore. You muſt likewiſe prove it utterly im- 
poſſible that this Power, which, it is ſuppoſed, 
may be in Matter, ſhould belong to the Nature 
of Matter itſelf, That is, as it appears to me, 
you muſt ſhew an Inconſiſtency between the- 
Nature of Matter, and this Power, and yet 
ſuppoſe them conſiſtent at the ſame Time, 
unleſs you would ſay that Matter endued with 
this Power loſes it's Nature. 

PF. You have at laſt gained the Point, Ma- 
tho, and are certainly in the right. If we 
once ſuppoſe an Almighty Being to have en- 
dued Matter with this all- performing Power, 
we cannot, after that, make uſe of this Power, 
which we allow may be in Matter, as a Me- 
dium to prove the Exiſtence of that Almighty 
Being. This is called a Circle in reaſoning; 
X 3 or 
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or che Suppoſition that the Deity does this is 


A me only Proof of his Exiſtence in ſuch Hy- 


potheſis. Nor (as you ſubjoin) will they find 
it eaſy, after granting that this Power may be 
conſiſtent with the Nature of Matter, to ſhew 
it abſolutely impoſſible to have belonged to 
the Nature of Matter originally. Which, ne- 
vertheleſs, is the only Method they have left 
to ſhew a different Origin of the Power. 
MM. Beſides, this ſeems to me to ſet the Al- 
mighty Power of the Deity, and what I 
take to be demonſtrative Truth, at Variance. 
Would not appealing thus to Almighty Pow- 
er affect all Truth? - þ 

P. Carried to the greateſt Height it would: 
But it is impoſſible to ſet the Power of the 
Deity in Oppoſition to Truth. . You may per- 
haps ſee hereafter, that to ſet the Power of 
the Deity at Variance with Truth, would be 
to ſet the Deity at Variance with himſelf. 

M. To bring in Almighty Power then, 
where other Proofs may be had, .is to leave 
the Methods of Knowledge within our Reach, 
and raiſe Methods of Knowledge above our Ca- 
pacity. This can have no other Tendency than 
to keep the Point from ever being determined. 

P. The Obſervation is juſt ; it is by. the 

Light of the Sun we ſee all other Objects: 
But looking directly at the Sun himſelf dazzles 
our Eyes, and hinders us from ſeeing what 
we might perceive by his reflected Splendor. 
However, as the Suppoſition was raſh and ill 
underſtood, it is needleſs to dwell longer on the 
Examination of it. 


M. Nay, 
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it ſo abruptly. I have hitherto only ſeen the 
bad Conſequences of it, but not the formal 
Way how to obviate them. | 


©? LXXVI. P. In order then to perceive the 
Unſkilfulneſs of appealing to Almighty Pow- 
er in ſuch Cafes, we muſt go a little farther 
back, and obſerve, that ſome of thoſe People 
called School men have been fooliſh enough to 
make it a Queſtion, Whether the Deity could 
not perform a Contradiction? This, indeed, if 
true, would affect all Truth, and introduce an 
univerſal Scepticiſm, by calling in the-Help of 
Omnipotence! For if a Contradiction could 
be true, it could not be the Mark of what is 
falſe; and we could not be ſure but that it 
might be true in every Caſe. Nay, two con- 
tradictory Propoſitions might (for the ſame 
Reaſon) be both true: And then every Thing 
might be both true and falſe. In which Caſe 
all Truth is loſt. This is the Iſſue of bringing 


in Almighty Power to ſuch a Purpoſe ! Now, 


with reſpect to ſuch Sort of Suppoſitions, the 
Caſe ſtands thus —An Almighty Being can 
certainly perform whatever is the Object of 
real Power : But if the Performance of any 
Thing be repugnant to itſelf, or if one Part of 
the Performance ſuppoſes the Non-perform- 
ance of the other; as for Inſtance, to cauſe 
that any Thing ſhould exiſt, while it is not ; 
or to make a Thing to be, and not to be, at 
once; or to make a Part greater than the 

X 4. Whale, 
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Whole, of which it is only a Part, i. e. to make 
it a Part, and not a Part, at the ſame Time: 
I ſay, if the Performance of any Thing be 
thus repugnant to itſelf, it is not the Object 
of any Power, but only an abſurd uniting 
of inconſiſtent Acis in our Conception; or 


rather, the expreſſing their Union in our Lan- 


guage; for ſuch Repugnancies cannot be con- 


ceived. 5 . 

M. This Solution is both rational and ſa- 
tisfactory; for that would be to demand that 
the Deity ſhould not do a Thing, while he 
does it; or make a Thing both nothing and 
ſomething at the ſame time: An Abſurdity 
more like the wild Ravings of a delirious 
Brain, than Reaſon or common Senſe. _ 
P. It is, indeed, to bid the Deity, who is 
the Sutreme Reaſon, ſhew himſelf abſurd, or 
make himſelf a Liar, or deſtroy his own Pow- 
er, or contradict his infinite Perfections, or 
join our Folly to his own Omnipotence. 
What elſe is it, when they ſuppoſe the igno- 
rant Inconſiſtencies of their own Fancy the 
Objects or the Meaſures of infinite Power and 
Wiſdom? e eee 

M. And this ſilly Miſtake, I preſume, is at 


the Bottom,. whenever we ſeem to doubt, 


whether the Deity cannot perform a Contra- 


diction ? 
P. You fee it muſt.— Now, to come to 


the Difficulty, if you can ſhew a Repugnanc 


in the Suppoſition, That Matter ſhould of itſelf 
Change its State from Reſt to Motion, or from 


Motion 


= FEE 
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Motion to Reſt, or give itſelf a new Direction, JM it 


the Thing is done, and you may juſtly infer, —— 
that whatever Motions exiſt in Nature were 5 


roduced, or are renewed, by the Power of an 
immaterial Being, without leaving a Poſſibili- 
ty for a contrary Suppoſition. 

M. That, I apprehend, is, in effect, already 
done. It was ſhewn, that Matter, inſtead of 
effecting a Change of State in itſelf, neceſſari- 
ly reſiſts all Change of State, as it is a ſolid 
Subſtance; and that this Reſiſtance to a Change 
of its preſent State is the only Means whereby 
it can be made to do any Thing, or be of any 
Uſe in Nature. For when we ſuppoſed it not 
to reſiſt, we ſaw it could do nothing for want 
of Force or Strength to continue in its Mo- 
tion, or in its Reſt, It could ſuſtain no Force 
or Impreſſion, and therefore it could not gra- 

vitate, or have Tendency to a Center. Ten- 
dency to a Center ſuppoſes a determined Force 
impreſſed upon, and retained by it, which 
would carry it thither. It could not bear the 
Shock, or the Contact of other Matter ; there- 
fore it could not ſuſtain that conſtant Impreſ- 
ſion which is in the Coheſion of Parts. Each 
Side would yield to the Impreſſion, or rather 
without bearing the Impreſſion, till the whole 
Subſtance diſappeared, or was really deſtroyed 
at the very Approach of Force ; for the Ac- 
tion in Coheſion is that which effects the So- 
lidity of Matter. So that ſolid Subſtance itſelf 
does not remain on this Suppoſition. There 
is nothing but the Phantom, the Shadow, the 


Nan; 'c 
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82 Name leſt; ſomething as impaſſive, and as far 


from Matter, as empty Space itſelf is. In 
ſhort, ſince all Action of Matter upon Matter, 
or of immaterial Power upon Matter, ſuppoſes 
a Refiſtance between its Parts, there is no- 
thing here left, which immaterial Power could 
work upon, or in which it could produce any 
Effect; nothing remains in material Nature 
to be paſſive: Or rather, the material Uni- 
verſe difappears. The Bodies of Men, Ani- 
mals, and Vegetables, all thoſe Wonders you 
ſhewed me at our laſt Meeting, are loſt : There 
could be no Power in moving, no Act in form- 
ing ſuch an endleſs Variety of different Pieces 
of Workmanſhip, out of a Subſtance which is 
not. Does not this Suppoſition cancel all the 
Inftances of Power, and Wiſdom, and Good- 
neſs, which led us into the Knowledge of 
theſe infinite Perfections in the Deity ? 

P. It makes terrible Work in truth ; and 
you run the Conſequences very juſtly, 

M. The Reſiſtance of Matter, therefore, 
cannot be leſſened, or taken away, without 


= leſſening, or taking away the Solidity or Uſe 


of Matter. Contrarily, we ſee that the Re- 
ſiſtance oF the Parts of particular Bodies was 
powerfully to be increaſed and made ſtronger, 
that they might have Firmneſs and Strength 
enough to ſerve for various Purpoſes. I can- 
not forget the Confuſions which you ſhewed 
me, in our firſt Conference, would follow, if 
all Bodies were hard in Proportion to their 
Bulk, or foft as they are little; or if all Bo- 
dies 

* 
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dies were equally brittle, equally tough, equal- The fk 
y yielding, or fluid. Now if ther cou gt IR 
be different Bodies, — Bodies uſeful for differ- 
ent Purpoſes, but us ſuperinducing differ- 
ent Degrees of —— Hadneſs 4 Tena- 
city, above the general Reſiſtance, which can- 
not be increaſed or leſſened, but with the So- 
lidity of Matter: We may. from thence ſee 
Fer neceſſary this laſt Sort of Reſiſtance i is, 
12 •＋ might be fit for any Uſe, or, in 
— ſolid Substance. From all this, 
and more that might be added, it a to 
me, that taking away the Reſiſtance of Mat- 


ter to a Change of its State, is ſuppoſing the 
Subſtance itſelf to be deſtroyed. 


LXXVII. P. You need ſay no more; the 
Point is undeniable, and beyond Controverſy. 
Now theſe Things being premifed, let 
me aſk you, could this folid Subſtance, which 
thus neceſſarily reſiſts all Change of State, 
(whether of Reſt, or moving uniformly for- 
ward) not reſiſt? 

M. It could not certainly not refit, (if fuch 
Manner of ſpeaking be pro For this is 
to alk me, Fa Thing could be, 4 not be, at 
the ſame Time? A "Contradidtion i in Terms, 
the Performance of which is not the Object 
of any Power, and could imply no Perfection. 
That Matter ſhould not reſiſt a Change of its 
State, the Subſtance ought to be deſtroyed : 
And if the Subſtance were deſtroyed, ſurely 
it could effect nothing by not reſiſting. 


P. But 
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P. But could not this reſiſting Subſtance, 
by ſome Means or other, effect a Change of 
State in itſelf? Fri 

M. By what Means do you conceive it 
might change its State ? Unleſs your Queſtion 
were more particular, it cannot receive a di- 
{tint Anſwer. And if the Queſtion cannot be 
put, without ſuppoſing a Contradiction, it 
ought not to be put at all. 

P. What if an Adverſary ſhould ſay, that 
Matter might change its State, not indeed by 
Reſiſtance, but by ſome contrary Farce or 'Ten- 
dency ? 8 | = 

M. What ſhould give it this Force or Ten- 
dency? In what Direction ſhould the Ten- 
dency to Motion be? A Tendency to move 
in all Directions at once is abſurd ; and a Ten- 
dency to move in one particular Direction 
requires a determining. Cauſe. An Effect 
without a Cauſe is repugnant. Is it ſuppoſed 
to have this Tendency always, or at ſome times 
only ? 


P. You are too particular and minute, in 


_ enquiring into every little Circumſtance. 


M. Then, it ſeems, I muſt both frame an 
Adverſary's Objection, and anſwer it. Let 
us ſuppoſe then a contrary Force or Tendency 
in Matter, and the Conſequences will be, that 
theſe r contrary Forces, the one of reſiſting 
a Change of its preſent State, and the other 
of changing that State, ſhould have a Struggle 
in the fame Subſtance, which ſhould prevail; 
though, by the Way, no Man can, I think, 

Conceive 


1 
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conceive this poſſible. The ſtronger of theſe The fa. 
Forces therefore muſt overcome the weaker 
and fo that one Force only would remain: Or 
if.both Forces were equal, they muſt mutually 
ſuſpend, or deſtroy each other; and thus no 
Force, not even that of reſiſting, would re- 
main, Thus we ſee that the ſame Subſtance is 
not capable to be the Subject of two contrary 
Forces or Tendencies; and the Reſult of the 
Suppoſition is, One Force only or none at all. 

P. What if they ſhould have recourſe to 
the Power of the Deity at this Pinch? 
M. What is it they would demand of the 
Deity in ſuch a Caſe ?——That which Reaſon 
denies them : That he would do, and not do 
the ſame Thing, at the ſame Time, for their 
Sakes? For this 1s really their Requeſt at 
the Bottom. They join inconſiſtent Notions 
in their own Imagination, and then beg of the 
Deity that he would bear them out in this 
Diſtreſs: That he would ſet his Power in 
Oppoſition to Truth for once, to gratify thoſe 
who are ſo reſpectful as to appeal to his Om- 
nipotence. The Deity, as you faid, is the 
ſupreme Reaſon, and not a Refuge for Abſurdi- 
ty. Nor is it a ſimple Abſurdity, ſince they 
contend, not only that a reſiſting Subſtance 
ſhould not reſiſt; but that while it reſiſts, it 
ſhould overcome its own Reſiſtance: That is 
(ſince Matter cannot admit a contrary Force 
to this) that the Means of overcoming its Re- 
ſiſtance ſhould be the Reſiſtance itſelf. 


P. As 
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The fink P. As it appears to me, Matho, you have 


— ſifted the Argument in all its Shaps: How- 
ever, let us ſuppoſe for once, if you pleaſe, 
that the uo ſtruggling Forces could, by ſome 
ſtrange Power or other, be planted in Mat- 
ter ; the one of perſiſting in, and the other of 
always changing its preſent State ; that we 
may ſee the Reſult of the Controverſy on this 
Suppoſition alſo. 

M. With all my Heart, though I fancy it 

cannot be brought to any other Iflue than be- 
fore. For as both Forces are ſuppoſed to act 
always, either the Force of perſiſting in the 
ſame State muſt prevail, and ſo the oppoſite 
Force ſhould be without Effect; or this laſt 
Force muſt prove the ſtronger, and ſo the Bo- 
dy could have no Force to remain in the ſame 

State, without a conſtant Aſſiſtance from 
ſomething immaterial. 
P. You brought the point to the ſame Iflue 
I remember in a like Caſe before. 

M. It was ſo; for they who maintain this 
Suppoſition ſhould thus ſhift Sides in the De- 
bate ; via. refuſe an immaterial Power to effect 
a change of State in Matter, and yet contend 
for an immaterial Power conſtantly impreſled, 
to afhſt Matter to remain without a Change. 

P. This would be extremely fooliſh to find 
in Matter a conſtant Power to change its State, 
and yet no Power at all to remain without a 
Change: For if Matter had any Sort of Power, 
it muſt be that of remaining in the ſame State, 
as a Change of State 1 ires a different Exer- 

tion 
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tion of Power. But pray, if this Force of The vn , 
conſtantly changing its State ſhould be thus pre- 
valent, what muſt the Conſequence be? | 

M. The preſent State would inceſſantly be 
changing; or a Body could have no State, ei- 
ther of Reſt or Motion, but a continual turn- 
ing from the one to the other; which, what- 
ever Way they might endeavour to explain it, 
muſt be inconceivable. For the Order of Na- 
ture, and Conſiſtency of material Things, re- 
quire ſome certain finite Duration of — State 
of Reſt, or Motion. And as this Conſequence 
would take away both Re and Motion out of 
Nature at once, the thought is monſtrouſly re- 
pugnant.— 

H. Laſtly, Maths, fince the very Solidity 
of Matter, and therefore its Reſiſtance, (that 
is its Tendency to remain in the ſame State) 
requires the conſtant Impreſſion of Divine 
Paver, as we ſaw before; we may ſee alſo that 
the various Changes wrought in Matter, are 
but the various Modifications of the ſame con- 
ſtant Impreſſion. 

M. 1 tee the Strength of the Conſequence 
clearly, and with great Pleaſure. For if the 
Power of the Deity conſtantly put forth, be 
the very Bafis of the Exiſtence of Matter: 
The various Operation of that Power muſt be 
the Cauſe of Matter, as changing the Man- 
ner of its exiſting: Or if the Deity be the 
conſtant Cauſe of the Exiſtence of Matter, 
he muſt be the Cauſe of its exiſting in diffe- 
rent Manners; that is, both of its Motion and 
its Reſt, What elſe in the univerſal Nature 


of 
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The 6xth of Things could diverfify the Operations of 


the Power of the Deity, except -the Deity 
himſelf!-——I thought I had finiſhed the Con- 
ſideration of the Nature of Matter before: But 


this different View of the Origin and Spring 


of Motion; and being ſhewn how improper 
it is to appeal to the Power of the Deity, 
where other Proofs may be had ; does more 


than reward the ſmall Pains I have taken in 


going along with you. 


LXXVIII. P. You will now ſee with Eaſe 


and Certainty, what we are to conclude con- 
cerning the Cauſe of all Sorts of Motions in 


Nature, excepting the ſpontaneous Motions of 


Animals, which are indeed more various and 
intricate, as you obſerved, and require a Dif- 


ference of Conſideration from thoſe of inani- 


mate Matter. | 
M. The Cauſe becomes now too plain to 
admit of farther Diſpute ; and the Inſtances 
of Motion too many to be reckoned up. The 
ſeveral! Motions in the Heavens, in the Earth, 
in the Waters, in the Clouds, in the Air, which 
we breathe, are the immediate Work of the 
Deity. When we reflect that Life, and the 
Pleaſure of it, depend on the Changes which 


thoſe Motions produce, we cannot think upon 


them without the higheſt Reverence and Gra- 
titude. 


P. You have Reaſon to ſay fo, ſince any one 
Species of Motion could not be taken out of 
Nature, without our feeling the Change great- 
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ly to our Diſadvantage. We little conſider that The fan 


the Air and the Water might as readily ſtag- CT 
nate, as be moved: Reſt requires no Variation 
of Power. Theſe Elements then would become 
baneful and deadly. If the Vapours did not 
riſe, Rain could not fall, nor. Springs flow, 
nor Vegetation continue. As to the Motions 
of the greater Bodies in Nature ; every one 
will eaſily allow that our Earth, 2 Inſtance, 
might have had no Motion at all inſtead of 
thoſe two wonderfully contrived Motions, 
which we mentioned before, and which brin 
about ſuch pleaſant and comfortable Viciſh- 
tudes. Beſides all theſe, the Life of Man and 
Beaſt conſiſts in manifold Motions, conſtantly 
performed in the Body, without their Know- 
ledge or Participation : It 1s ſo eaſy to conceive 
after what manifold Ways theſe might be in- 
terrupted, that it is miraculous how they are: 
continued. It our Life depended only on oge 
Sort of Motion, we ſhould ſoon forget that 
we were dependent at all; when we little 
remember our manifold, and really innumera- 
ble Dependences. S0 chat! agree with you, 
We Cannot ſeriouſly reflect on the ſer veral Species of 
Motion in Nature, without the higheſt Reverence 
and Gratitude, 

M. Pray let me know ſomething concern- 
ing thoſe internal Motions conſtantly per- 
formed in the Bodies of Animals, without their 

Knowledge and Participation ? 

P. I cannot ſpcak of thoſe Things, Matho, 
of which I know fo little, without injuring 

Vor. I. S the 
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the Subject; and therefore I cannot convey to 


N you thoſe juſt and lively Notions, nor faiſe in 


you that Admiration, which the Particulars 
deſerve. 


M. I do not expect a juſt Repreſentation of 
thoſe Matters; but only ſuch general Hints, 
as may let in the firſt Glimpſe of Light on 
the dark and ignorant Mind. 
Pi. Why then to huddle up the Thing at 
once, All is Motion in the animal Body, from 
the firſt throwing 1 in the Aliment into the Sto- 
mach, till it is at laſt, by various Changes 
and as various Ways, conveyed to all Parts, 
in Order to recruit and maintain the whole: 

Nor even there does the Motion ceaſe, for 
thoſe Supplies are quickly thrown off again, 
-and the Parts are conſtantly to be ſupported 
in the ſame Manner. 

M. I remember you told me before, that 
Perſpiration occaſioned a conſtant Waſte and 
Decay of the Body, and I am apt to believe 
it. For if, in adult Perſons, the Parts were 
conſtantly recruited from the Aliment, with- 
out Loſs of what they had formerly ron 
they muſt ſoon grow to an enormous Bulk, 
and become an intolerable Burthen : And if 
they loſt nothing, they would not need, 1 
think, any new Recruit, or the Animal re- 
quire Food. 

P. What you ſay ſeems reaſonable ; the for- 
mer Supplies are thrown off, whether the Parts 
receive new Support, or not: You ſee how 
Toon a Perſon may be emaciated by Sickneſs 


Or 
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or Diſeaſe, and worn to a very Skeleton. And She th 
either the ſolid Parts of the Body thus fly off.? 
by inſenſible Perſpiration, or they muſt bear 
a leſs Proportion to the Fluids than is com- 

monly ſuppoſed: For in ſuch Caſes, the braw- 

| = muſcular, and firmeſt Part of the :Fleſh 

0 Ds 

M. Methinks I perceive from this, how 

the Body might be ſupported without Food. 

Pei. The Authorof Nature, Matbo, can eaſi- 

ly ſuſpend the Courſe of Nature, which he 

inſtituted arbitrarily, without receiving Laws 

from the Materials he wrought with. An im- 

: mortal Body is no more a Paradox, than an 


immortal Soul. 
: M. But you made a wide Step, from the 
| rſt i in of the nutritive Subſtance, 


to its being at laſt thrown. off in this Manner: 
t Tell me ſomething of the intermediate Changes 
] and Motions. What becomes of it after it is 
- throwyn into the Stomach? 
C P. Being bruiſed with the Teeth, and mix- 
— ed with the Saliva, it paſſes to the Stomach, 
] where it is digeſted. 
; M. How is Digeſtion performed? 
f P. The groſſer Parts of the Food are ſtill 
I made finer,: by the conſtant Attrition, or Rub- 
- bing of the Sides of the Stomach upon them; 
till by this Action, by the natural — and 
— fermenting Juices, they are concocted and 
brought into a new Form, fitter for moving 
V through the narrow Meatus's, which they mutt 
s | Pals, in order to be conveyed to the Blood. 
r 3 M. How 
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M. How is it known that the Stomach hath 


— ch a conſtant Motion as this ? 


P. Such a Motion is neceſſary in the Sto- 
mach on another Account ; namely, for thruſt- 
ing out the Aliment, ſo digeſted, into the In- 
teſtines: And Nature attains more Ends than 
one, by the ſame Means. Granivorous Birds, 
being without Teeth, for Comminution of the 
Grain, ſwallow little rough Stones, and Gra- 
vel, to afliſt this Grinding or Attrition : It is 
this Action (they ſay) which occaſions the Pain 
we feel in Hunger; and ſome have computed 
the Force of the Stomach in this Action to be 
incredibly great. 

M. By what Means is this conſtant Action 
-of the Stomach continued ? 

P. Imight tell you of the Blaſt city of its 
Fibres ; or their alternate relaxing and reſtoring 
themſelves; but it is the ſhorter Way, to own 
I do not know. 

M. And as inſtructive too, I think, as to 
tell me that the Action of the Stomach is ow- 
ing to the Action of its Fibres — What be- 
comes of the digeſted Aliment, when it 1s 
thrown out into the Inteſtines ? 

P. It is thrown out gradually: The fecu- 
lent and excrementitious Parts are protruded, 
by another conſtant Motion, along the various 
and mazy Folds of the Guts, to be at laſt 
quite thrown off; and by this Action, the fi- 
ner and nutritious Subſtance is forced into cer- 
tain ſmall Veins (called /a&tealYeins) appoin- 
ted for receiving it. — But here again, Matho, 

| we 
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we are in danger of becoming too minute and The fixth 


Conference. 


particular; which is neither your Buſineſs nor CA 
mine. | 
MM. I ſhall have done immediately; only tell 
me what Sort of a Motion this of the Guts 
18? 
P. You have obſerved anEarth-worm when 
it creeps on the Ground ? 
M. Often. | 
P. It ſtretches itſelf in Length, and becomes 
ſmall, *by extending its longitudinal Fibres ; 
and then contracts itſelf, and becomes groſ- 
ſer, by dilating its annual Fibres : Such a Mo- 
tion 18 that of the Inteſtines, only it is equa- 
ble and conſtant, fo as to become wave-liꝶe, 
or undulatory. You may perceive it in ſome 
tranſparent Animals, by the Help of the Mi- 
croſcope: And certainly nothing can be more 
adapted, both for carrying the Fæces gradually 
forward, and forcing the Chyle (as it is called) 
or alimentary Subſtance, to aſcend in the /ac- 
teal Veſſels. 
M. It is, indeed, wonderful, and kind, that 
a Motion, on which our Life fo nearly depends, 
ſhould be conſtant. But why ſhould the Inteſ- 
tines fold and turn ſo much, rather than go 
on in a ſtraight Courſe ? 
P. They are about ſix Times as long as the 
whole Body ; that is, about fix and thirty Foot 
in a Man; and artfully folded up in a ſmall 
Space, for this very Purpoſe, that all the nutri- 
tive Subſtance, or Chyle, might in ſome Place 
or other be taken up into theſe lacteal Veins, 
® 9 which 


— 
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abe feb Which are every where placed to receive it in 
A paſiing, 
M. This is a notable Contrivance For 
I conceive theſe lacteal Veins could not have 
been large enough to take it up all at once, or 
in one Place, without taking up ſome of the 
Faces along with it; which muſt have ob- 
ſtructed the End of their Separation. 
P ̃. 80 ſlender are theſe fr ft Lacteals, that they 
do not exceed the Capacity of capi lary Arte- 
ries. L 
M. What becomes of the Chyle after this ? 
of Whither is it conveyed ? 
P. It is conveyed by thoſe numerous Veins 
into one common Receptacle, and thence a- 
ſends by one Paſſage to the eff ſubclavian 
Vein, (as it is called) as a leſſer Stream falls in- 
to a larger: And afterwards it is carried with 
the circulating Blood, to all Parts of the Bo- 
dy. | 
7 . I have ſeen the Circulation of the Blood, 
Philon, in the finny Tail of a little Tad-Pok ; 
and certainly it is a Motion full of miraculous 
Power! So many Streams of Liquor conſtant- 
ly running in a Space not ſo large as a Pin- 
Head! What you ſaid was very juſt ; The Mi- 
creſcope is like an Enchantment ! From what 
you ſay of the Chyle's aſcending to the left Sub- 
clavian Vein, I would aſk how a Liquor can 
flow upward : But pray ſhew me firſt, in what 
Manner this Circulation is performed ; for 
though I beheld this Wonder with my Eyes, 
T faw it but in one Point. 
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P. To give you ſome unperfect Idea of it The - fixth 


you muſt know, that the Blood is carried from 
the Heart by Arteries, and returns to it by 
Veins. The Arteries proceed from one great 
Trunk, called the Aorta, iſſuing from the left 
Ventricle of the Heart. This is divided and ſub- 


divided into innumerable Branches, and capil- 


lary Extremities, which terminate in all Parts 
of the Body, external and internal, wherever 
it is neceſſary that Blood ſhould be conveyed, 

or the Parts recruited. The Veins begin where 
the capillary Arteries end; that is, over all the 


Parts of tle Body; and returning, unite ſtill 


in larger Channels, till at laſt they all meet and 
form the Vena Cava, 5 opens into the 
right Auricle of the Hear | 

M. Thus far I have a 1 Notion. 

P. The Heart, from the firſt Moment of 


Conference. 


Ye 


Life, to our laſt expiring, is in a conſtant al- 


ternate Motion, of the Conſtriction and Dila- 


tation of its Cavities, which are called its Sy- 


flole and Diaſtole. 
M. I need not aſk you how this alternate 
Action is continued for eighty or ninety Years? 
I know. what Anſwer you would give me.—— 
P. At every Conſtriction of the left Ven- 
tricle of the Heart, the Blood is expelled with 
great Velocity into the Aorta, which you may 
inſtantly perceive in ſeveral Parts of the Body 
by the Pulſe, of which there may be about 
fourſcore in a Minute. And thus the alimen- 
tary Parts of the Food are carried by innu- 
merable Streams to all the Parts of the Body, 
14 to 
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M. I conceive it plainly. 


P. Having diſcharged this office, the Blood 
returns again to the Heart, and is diſcharged 

into its right Auricle, while that is in its Di- 
aſtole, or Dilatation. 

M. But I want to know how the Blood 
flows upward in the aſcending Veins. Water 
15raiſed up to the Atmoſphere in the Form of 
Vapor, which cannot be the Caſe here. 

H. This J cannot tell you. Many are the 
Efforts that have been made, to find out a me- 
chanical Power for this Purpoſe ; and if they 
have ſucceeded, ſo much the better. Only thus 
much is certain, wherever a' Liquor runs up- 
ward, there are Valves diſpoſed in proper Pla- 
ces, opening in the Direction of the flowing 
Current; but which muſt ſhut if the Liquor 
ſhould move backward. 

M. All this is aſtoniſhing ! Here is not one, 
but numberleſs Circulations, conſpiring to form 
one great Circulation 

P. Conſider this Figure a little. It is the 
Syſtem of the Arteries in the human Body; 
or of as many of the principal Branches of 
them as can be expreſſed without Confuſion. 

M. I fee ſome riſing to the Head, Neck, 
and Shoulders, and extending to the Arms and 
Hands; and others ſpreading over the Body, 
and running down to the Thighs, Legs, and 

Feet : They appear vaſtly numerous. 
P. And yet the ten thouſandth Part of them 


18 
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is not, and cannot be repreſented. Their Ca- 
pillary Extremities cannot be ſeen in other Cir- 


cumſtances, than you perceived thoſe in the 
Fin of the little Animal. | SS. 


M. It mult certainly be ſo, if they termi- 
nate as numerous in every little Point, as thoſe 
I beheld there. 

P. There is by far more Difference between 
the greateſt and the leaſt, than between the 
largeſt navigable River and the ſmalleſt Rl, 
—— Here 1s ſuch another Figure, exprefling 
the general Poſition of the larger Veins. 

M. I obſerve in this almoſt the ſame Order 


and Diſpoſition as in the former ; ſo that one 


could not know which were which, unleſs 
better informed of theſe Things, than from 
mere verbal Deſcriptions. 

P. If then the Body were tranſparent, or 
the Senſe acute enough to perceive all thoſe 
innumerable Streams conſtantly flowing, from 
all Parts, and to all Parts; what Sort of a 
Sight do you think, or what various Motions 
' ſhould we behold | 

M. The very Thought fills the Soul with 
Surprize ! The Body itſelf would then appear 
a Syſtem of ever-flowing Currents, more va- 
rious and wonderful than thoſe in the largeſt 
Kindom upon Earth. 

P. All this Motion is as real as if we con- 
ſtantly beheld it with our Eyes. 

M. I have often thought, Philon, ſince I 
began to conſider theſe Things, what ridicu- 
lous and affected Creatures the Poets are, who 


with 
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bly wiſh, that one's Thought and Admirati- 
on were a thouſand Times doubled, to be able 
to purſue every Wonder, and think worthily of 
the Power and Wiſdom manifeſted in any of 
the Works of Nature. | 

P. The Occaſion would be more juſtifi- 
able, Iconfeſs. But we muſt leave this Sub- 
ject, without conſidering the remaining Part 
of the Circulation; for we have only yet ſpoke 
of one half of it. | 

NM. Pray what other Half remains? 

P. The Syſtole of the right Auricle ex- 
pells the Blood into the right Ventricle ; and 
the Conſtriction of that Cavity thruſts it into 
the Pulmonary Artery ; on the Lungs it is 
ſpread innumerable Ways, and returns by the 
Vena Pulmonalis into the left Auricle, by the 
Syſtole of which it is forced into the left Ven- 
tricle, whence it 1s again ejected into the Aor- 
ta, as at firſt. 

M. What is the Uſe of this ſhorter Excur- 
fion of the Blood from the Heart to the Lungs ? 

P. Though all allow it neceſſary, the Uſe 
is diſputed ; it ſerves probably more Ends than 
one. The Blood was to be impregnated with 
freſh Air, which, by the great Preſſure on 
the Lungs in Reſpiration, ſeems to be forced 
into it.— The Reſpiration itſelf every Body 
knows to be another great, neceſſary, and con- 

| ſtant 
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ſlant Motion in the Body on which our Life The a 
no leſs depends, than on any of the other Mo- Cs 


tions we have mentioned, 

M. The Conſideration how Life is preſer- 
ved, and how many different Conditions are 
neceſſary, is full of Awe and Wonder! I 
ceive the Truth of your Obſervation ; that if if 
our Life depended only on one Sort of Motion, 


we ſhould ſoon loſe all Senſe of our being depen- 
dent Creatures. —— But 


LXXIX. Pray in the next Place communi- 
eate to me ſomething concerning ſpontaneous. 
Motion. 

P. I muſt firſt acquaint you then, that thoſe 
Motions we have juſt now been ſpeakin of, 
where the Deity is the ſole Mover, and which 
are ſo artful and regular, may be called mecha- 
nical, to diſtinguiſh them from ſpontaneous 
Motions, which are performed by Men, and 
other inferior Animals. 

M. I perceive the Uſe of the Diſtinction. 
You call this Sort of Motion. mechanical, not 
as if it were the effect of mere Matter, with- 
out an immaterial Mover (which is the com- 
mon Acceptation of the Word) but to mark 
the Juſtneſs and Regularity of it. 

P. For that Reaſon only. Now, I aſk. 
you, ſince Matter cannot change its State, 
nor move itſelf; what are we to think of 
ſpontaneous Motion, or concerning the Mo- 
vers that excite it? 

M. This ſeems to me another eaſy Con- 


| ſequence 


——__— 
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ſequence from the Inactivity of Matter: For 


i mechanical Motion be above the Power of 


Matter, ſpontaneous Motion, which riſes above 
theLaws of Mechaniſm, is a Degree higher 
above the Power and Genius of Matter, and 
ſhews plainly that there is in every individual 
Animal, or ſpontaneous Creature, an imma- 
terial Principle, which is called the living Soul, 
by which theſe Motions are performed. 

P. You have touched upon a fundamental 
Conſideration, which will help to clear up 
this difficult Affair by Degrees: For in the 
Motions we have hitherto taken Notice of, 
the Deity hath reſerved both the Power, and 
the Direction of the Motion entirely to him- 
ſelf; or rather (to ſpeak more truly) there was 
no other Being which could be the Cauſe of 
this Motion: Therefore the Laws of mecha- 
nical Motion are conſtant, and the Effects of 
it infinitely fine and regular. But as the Scale 
of Being was to riſe, ſpontaneous Motion 
(produced by living Beings) was indeed neceſ- 
farily to be leſs regular, and to produce leſs 
wonderful Effects: And yet, ſo far as it reced- 
ed from the ſtated Laws of Mechaniſm and 
Regularity, ſo much the more doth it ſhew 
to us a different Cauſe of Motion, not onl 
from dead Matter (which is no Cauſe) but from 
the Deity himſelf. And thoſe Creatures which 
are leaſt perfect have ſo much the more of 
| Regularity in their Works, as there is more of 
the Deity in theſe Productions, than in thoſe 
of ſuperior Animals. 


M. Inſtances 
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M. Inſtances of this you ſhewed me at our The fu 
laſt Meeting; and now I ſee that ſpontaneous wy 
Motions are ſo far diſtinguiſhed from mechani- 
cal (1. e. thoſe produced by the Deity) as they 
are more wild and irregular: Or the Power of 
the ſpontaneous Mover is not conducted by 
equal Knowledge, 

P. You are right; this Want of Knowledge 
is a wonderful Ingredient in our ſpontaneous 
Motions ; ſo far, I mean, as they are produc- 
ed by us. The Deity hath granted Animals a 
Degree (a ſmall Degree) of Power ; but hath 
reſerved the Knowledge of the Method en- 
tirely to himſelf, When we excite Motion 
in any Part of our Body, we act as blindly 
as the brute Creature. We attain at length a 
Habit of moving one Part, rather than another, 
according to our Pleaſure; but know nothing 
of the ſecret Means by which this is effected. 
The greateſt Philoſopher on Earth is, in this 
reſpect, on a Level with the inferior Animals. 

M. I never reflected upon this before ; and 
yet the Truth of it muſt be perceived, as ſoon 
as attended to. We perform theſe Motions 
before we know any Thing; and the Brute 
performs them as well as we. And when we 
come to know more, that does not teach us 
to perform them better. All is indeed a Habit, 
we cannot tell how acquited : For the Brutes 
ſeem to be ſooner Maſters of it than Man. 
P. Youreaſon juſtly; and we may likewiſe 
be farther convinced that our own Knowledge 
has no Share in the Produ tion of ſpontaneous 
| | Motion, 


334  MATHO: or, The 

The fxth Motion, in that when learned men have a 
—plied themſelves with all their Induſtry, to 
diſcover in what Manner it was performed, 
how the Command of the Will is ſo juſtly 
executed, or by what Means the Action comes 
to be communicated to the immediate Inſtru- 
ments of Motion, they have been able to do 
little more than gueſs ingeniouſly, and often 

in Contradiction to each other. 
M. This is really wonderful, and ſhews 
us, I think, that Spontaneity and Knowledge are 

very diſtinct Principles. 

FP. You cannot make a juſter Obſervation; 
and the longer you dwell upon this Subject, 
vou will find it the more confirmed. The brute 
Species, as you obſerved, are ſooner perfect 
in ſpontaneous Motion than Man: And cer- 
tainly we may allow, without Danger of go- 
ing too far, that they are not quite ſo _ 
ing——Now from theſe broken Hints, 
will at length be able to obſerve, That 5 „ 
the greateſt Part, even of ſpontaneous Mai! on, 
is produced mechanically and that the Imper- 

fection we found before in ſpontaneous Motion 
is not in the mechanical Part of it, but only 
conſiſts in this, that our Spontaneity is not 
directed by equal Knowledge. When I move 
my Hand, the Muſcles (as they are called) 

-which produce the mechanical Part of this 
Motion, act as regularly as the Muſcle of the 
Heart, in its Syſtole and Diaſtole, where I 
have no Participation : Yet I cannot produce 

any ſuch artful Effect, as the Bee, the Spider, 
or the Silk-worm, 
M. That 
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M. That Part of the Motion muſt be me- The fe. 

chanical, with -reſpe& to us, ſince it is not 
performed by our Knowledge and Direction. ; 

P. Nay, nor by our Power neither ; for 
as we do not underſtand the Contrivance, ſo 

we do not afford the Means; and a ſmall Diſ- 
order of the Mechaniſm, we find hinders the 
Production of the Motion. So that when 1 
move my Hand, I as little ſupply the motive 
Power, as I do the Motion of my Heart; and 
that is, as little as I do to the Vegetation-of a 
Plant, 

M. This Subject becomes more wonderful 
at every Step! Here I ſee again, what we ob- 
ſerved before, when ſpeaking of Matter, that 
the Deity occurs to us in every Thing, and 
his Power is the Spring of every Effect. It 
is above Expreſſion ſtrange, to find it at the 
Foundation in our ſpontaneous Motions. 

P. It muſt be ſo in true Philoſophy, Ma- 
tho; if it appeared otherwiſe, I ſhould ſuſ- 
pect you. had reaſoned wrong. — And yet, 
notwithſtanding this, it is certain that the ſpon- 
tancous, or living Being, both begins, and 
ſtops the mechanical Motion, and determines 
it all Manner of Ways, at its Pleaſure. This 
we are intimately conſcious of, and know we 
are endued with ſuch Command. When we 
diſcourſe together (to paſs by other Inſtances) 
the ſpontaneous Principle commands the Motions 
of the Organs of Speech, in the Articulation of 
every Syllable : So that the Words formed by 
this Motion and the internal Thoughts of the 
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— formed by the fame Agent and Power. We 

can ſcarce conceive a more eaſy and abſolute 
Command, than the ſpontaneous Being hath 
over the Motion of the Body in this Caſe. 

M. Indeed the Command is fo eaſy, that 
the greateſt Part of Mankind, I perſuade my- 
ſelf, fancy the whole Action to proceed from 
the fame Cauſe : So eaſy, that the ſpontane- 
ous Being impoſes on itſelf! And is at the 
ſame Time quite ignorant how the Motion 

is performed! This is wonderful! Nor is it 
TW; wonderful that the Deity ſhould ſubmit 
his Power to co-operate with the ſpontaneous 
Principle in every living Creature ! 

P. You ſee his Condeſcenſion in the Forma- 
tion of the Body of every the minuteſt Inſe# , 
and in the ſolicitous Proviſion he makes for 
the moſt contemptible Reptile. But theſe 
Thoughts would carry us a great Way. He 
co-operates with all the Actions of Men : The 
eſtabliſhed Courſe of Nature muſt otherwiſe 
be inceſſantly ſuſpended ; and yet the Ob/zquzty 
and Error proceeds from our Thought and 
Intention only. 
MM. I preceive there could be no ſettled 
Courſe of Nature, without this Co-operation. 

Si, quoties peccant homines, ſua fulmi na 
mittat, 
is applicable here: And the Intention would 
not be leſs criminal, though the Courſe of 
Nature were conſtantly changed or ſuſpend- 
ed, to prevent the Effect. 
P. This 
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P. This is a Cafe then, where both the 
Wiſdom and the Goodneſs of the Creator is 
conſpicuous; and yet his Juſtice, as our Lau- 
Giver, hath full Power to puniſh.—As to 
the ready Command which the ſpontaneous Be- 
ing hath over the Motions of the Body, with- 
out knowing how theſe Motions are perform- 
ed, it is certainly wonderful : But we may ea- 
ſily be ſatisfied that the Thing is fo, from a 
Caſe in ſome Meaſure parallel, A Man by 
the help of Machinery, or Engines, performs 
far greater Things than he could otherwiſe 
do; and if we ſuppoſe him ignorant of the 
Contrivance or Art, whereby the Machine is 
made to perform the Effect, but had only 
learn'd to move a Handle, or certain Part, by 
which the Whole was ſet a going, neither the 
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Power nor the Knowledge of producing the 


Effect belonged to him: And yet it could not 
be denied but that the Man, by ſpontaneouſly 
moving this Handle, or holding it ſtill, had 
the Command over the whole Mechaniſm, 
and over the Effect it produces. Juſt ſo, the 
living Being, though ignorant of the Contri- 
vance and Mechaniſm by which ſpontaneous 
Motion is performed, both begins and ſtops it, 
and has a free Command over it. 

M. This I perfectly comprehend. A Man 
who knew nothing of Muſick, might for all 
that play a Tune, or half a Dozen of Tunes 
mechanically, on an Inſtrument ſo contrived, 
merely by turning a Handle. Which ſhews 
that a ſpontaneous Being may have the full 
ak. { } Þ ED Power 
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Power of exciting, continuing, repeating, or 


ww ſtopping a mechanical Motion, which it does 


not underſtand, Here the mechanical and on- 
taneous Powers are quite different, and the 
Effect depends on both Powers acting jointly: 
For in this Inſtance, the Tune could not be 
played, if either the Man did not move the 
Handle, or if the Mechaniſm happened to be 
diſordered. 

P. It is very rightly obſerved. Now, as 
there are two ſeparate and diſtinct Principles 
here, concurring to the Production of ſponta- 
neous Motion; ſince Matter is devoid of all 
Power, we ſee plainly that both muſt be im- 
material, and alſo that the Power and Know- 
-ledge of the one is infinitely ſmall in Reſpect 
of that of the other. 

M. The Conſequences of both are very clear. 
This Conſideration of two ſeparate and diſtinct 
Powers pleaſes me extremely, and 'agrees to 
Appearances, as it aſcribes the different Parts of 
ſpontaneous Motion to proper Cauſes. The 
Soul could not produce the mechanical Parts 
of ſpontaneous Motion, and know nothing of 
the Contrivance by which itſelf wrought : Nor 
could the Deity produce the ſpontaneous Part, 
and be impeded by a Defect in the Mechaniſm ; 
nor could he feel the Pain and Impotence which 
the Soul ſuffers under ſuch an Impediment. 
Whence 1s diſcovered the extreme Difference 
betwixt the two motive Powers. If we ad- 
mit but of Matter, and one Mover only ; the 
Motions of Animals are quite unaccountable. 


P. And 
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P. And therefore (as you obſerved in the 
Beginning) the Argument concludes for an im- 
material Principle in every living. Thing, 
Brutes as well as Men: Though there are other 
Arguments, not applicable to the Souls of 
Brutes, which ſhews ſeparately, and upon other 


Accounts, the Immateriality of the rational 
Soul. 


LXXX. M. Since both are immaterial, I 
ſhould be glad to underſtand the Difference 
between the Brute and human Soul ? 

P. This is a Point, Maths, the Diſcuſſion 
whereof, as I obſerved to you before, is ex- 
tremely difficult ; for though the Anſwer to 


your Queſtion might be given in few Words, 


yet Opinions entirely contrary to each other, 


and equally abſurd, have ſet Men on perplex- 


ing, inſtead of unravelling the Subject. Some 
Philoſophers will not allow the Brutes to have 
ſo much as a ſpontaneous or living Principle in 
them; and others will needs raiſe them to the 
Dignity of rational Beings. 

M. Theſe are in truth very contrary Opini- 
ons; but ſo far I think appears already, from 
what has been ſaid before, that Spontaneity and 
Knowledge (or Reaſon, as take it) are very 
different Things, . 


P. As different as moſt Things you can 


name. Few Creatures are defective in Spon- 


taneity, after we paſs thoſe, which, like Plants, 


are rooted to ſome Place: But Reaſon is a 
Thing of a ſuperior Nature. In Man himſelf 
* . 2 2 the 
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_ The 6xth the latter of theſe Principles is not near fo ex- 
enſive as the former. —But to come to the 
Point itſelf, we might leave both the conten- 

ding Parties to fight it out, were it not for the 
Conſequences which are applied to the hu- 

man Soul. We have jult now ſeen how 
groundleſs their Opinion is who deny Brutes 

to have an immaterial Principle : And if we 

would examine Appearances fairly, we could 

not find juſtifiable Argumentsto conclude them 

rational Beings. It is plain the human Soul 

has a ſuperior Power to that of Brutes; and 

if we ſhould call that Power (whatever it be) 

Reaſon, the Controverſy would be at an end. 

M. This makes ſhort Work; and ſure I 
am that Man would be reckoned irrational, 
and unfit for the Converſation of his Species, 
who had not more Reaſon than the moſt per- 
fect Brutes; than the Dog, the Ape, or the 

Monkey, which you reckoned to come near- 
eſt to the Confines of Reaſon. 

P. The Obſervation is extremely juſt ; and 
from thence it muſt appear an affected Par- 
tiality to ſuppoſe, that the ſame Talents ſhould 
make a Man brutiſb, and a Brute rational. 
It is even contradictory to itſelf; for while it 
would bring down Man. to the level of Brutes, 

_ it ſuppoſes that more is expected from him as 
a rational Being: And why ſhould more be 
expected from him as a rational Being, but on 
— Suppoſition that Brutes are without Rea- 
| on? 
[ M. This is a plain Inconſiſtency. ro 
P. However, 
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P. However, that we may ſearch into the 
Foundation of their Miſtake, pleaſe to obſerve 
with me, that Reaſon is a ſel/-improving Power 
or Faculty of the Soul, by which Man is ca- 
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pable of great Advancement: And when he 


neglects to improve his Nature, he becomes in- 
deed brutiſh with reſpect to the reſt of his 
Species. But ſtill this ſhews the Dignity of 
Reaſon above the Endowments of Brutes, 
which, rightly cultivated, ſo eminently ad- 
vances the human Nature ; and it is but poor 
Sophiſtry to run the Compariſon in this ſtudi- 
ed Inequality, It is ſaid, Man differs more 
from Man, than Man from Beaſt. Let it be 
ſo; let the Obſervation be as juſt as they pleaſe : 
The more true it is, the more it makes againſt 
themſelves ; for it allows that Reaſon improved 
is doubly elevated above the brute Nature, 
M. This ſeems very plain; and the only 
fair Method in this Caſe would be, I think, 
to ſet the moſt perfect of the brute Species, 
in Compariſon with the moſt perfect of the 
human ; which would ſhew the Difference 
of the ſpecifick Faculties in a true Light, 
P. That would be to give up the Queſtion 
at once. We can hardly imagine the Height 
to which human Reaſon has arrived in ſome 
Men; in a Socrates, a Plato, an Archimedes, 
a Newton, | 
M. Pray let me interrupt you, to aſk, 
Who this laſt Man was? I have often heard 
him named, but never without Admiration. 
P. He was the Glory, Maths, not only of 
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The fam his Nation, and of the Age he lived in, but the 
' vv Ornament of the Species itſelf; whoſe wonder- 


ful Diſcoveries have advanced true Philoſophy 

more, and taught us better to admire the Power 
and Wiſdom of the Creator in the Works of 

Nature, than thoſe of all the Philoſophers 
that went before him, or, I'm afraid, will 
come after him. But for me to enter more 
particularly on his Character, would be doing 
myſelf Honour, but that incomparable Perſon 
none. To return, if we conſider on the one 
Side the amazing Improvements the rational 
Nature is capable of; and on the other, that 
the Nature of the moſt perfect Species of 
Brutes is ſtrictly confined to a certain Limit, 
beyond which no Art or Induſtry of Man can 
raiſe them; it ſeems to point out to us, that the 
ſpecifick Perfections differ not only in Degree, 
or more and leſs of the ſame Faculty, but in 


Kind, or that they are Powers of different 


M. It is ſtrange enough, that all of the 
ſame Species of Brutes ſhould keep ſo conſtant- - 
ly to the ſame Train of Action; or if they be 
rational, that they diſcover no new Improve- 
ments, nor riſe ſome of them above others, as 
we ſee it is among Men : And it is but a bad 
Sign, that they can neither improve by their 
own Induſtry, nor by the Aſſiſtance of Man- 
kind, — | 

P. In the next Place let me obſerve to you, 
That Man may not only not improve his Rea- 
ſon, but pervert this improved Faculty to vici- 
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ous Purpoſes; and then he becomes a more Tbe fach 
terrible Monſter, indeed, than any in the De. 
ſerts of Africa: And that this Degeneracy is 
not obſervable among Brutes ſhews only a Na- 
ture nearer to mechanical, and more confined. * 
M. I ſee the Force of the Conſequence ; 
the leſs Power a Creature has to act, the more 
uniform and regular its Actions muſt be. 
P. Yet this affords thoſe, who willingly: 
miſtake, a large Field to decry the rational 
Nature, and exalt the Brutes as the more per- 
fect Beings. It it a true Obſervation, That the 
Corruption of the beſt Things becomes the moſt 
burtful: But it can be no good Argument to 
infer from this, that therefore the beſt Things 
are the worſt; ſince the Truth of the Obſerva- 
tion depends on their being naturally prefera- 
ble. Freedom, or a Power of Self-determina- 
tion, is a high Privilege, without which there 
could be no Virtue in the beſt Actions, nor 
Improvement of our Nature in any Reſpect. 
M. It is ſo; for if I am compelled to do 
a laudable Action, I juſtly loſe the Merit of 
it, as it proceeds not from a right Diſpoſition 
of Mind. And if a Creature hath but one 
Way of acting, the Action can neither be 
reckoned virtuous nor vicious. | 
P. That is what 1 was ſaying : There can 
be no Merit in Brutes not degenerating, or in 
their ſteadily purſuing one Train of Action, 
from which it was not in their Power to devi- 
ate, 


M. And 


2 4 
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M. And fo on the contrary, when a Brute 


— Creature does a hurtful Action, it is not rec- 


koned criminal or guilty; though a Man for 
the ſame Action would be puniſhed, Pts 
with the Loſs of Life. 

P. It is juſtly obſerved: In ſuch Caſes the 
common Senſe of Mankind conſtrues them 
not to be rational, but merely ſenſitive Crea- 
tures. And it is remarkable here, that a 
Madman is not reckoned accountable for his 
Actions, on this very Account ; namely, be- 
cauſe he is without the Uſe of Reaſon. Which 
ſeems to be a plain Conteffion, that Brutes are 
not rational or moral Agents: For if an 
accidental or temporal Incapacity deprives 
a Being of that Denomination, a conſtant and 
natural Incapacity ought much more to do 
— 

M. You infer, therefore, che 8 uperiority of 
the human above the brute Nature, as well 
from the Corruption, as from the nen 
neſs of it? 

E Doth it not appear ſo to you: 5 

M. IT own Iam fatisfied that this Equality 
among Brutes, and their not degenerating, is 
not owing to a right Uſe, but an utter Want 

of Power in the Brute Soul. 
P. We ought then to blame the Man, 


who might have made a better Uſe of his Rea- 
ſon, and not find Fault with the Power which 
he abuſes: Whereas we juſtify the Man, * 
laying the Blame upon the Power; that is, 
reality, upon the Deity no beſtowed ws In 
ort, 
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ſhort, there is a Complication of falſe Reaſon- 


Conference 


ing in this Caſe : We ſuppoſe, and admit 


that the neceſſary Nature in Brutes is a moral 
Perfection in them; then we condemn the 
moral Corruption and Degeneracy of Man, 
as a phyſical Imperfection in his Nature and 
Conſtitution : And from this double Fallacy, 
we exalt the brute Nature, to the Diſparage- 
ment of Reaſon, 


LXXXI. M. I was pretty well convinced 
in my own Mind before, that Brutes are not 
rational Creatures, and am farther confirmed 
in ru Opinion from theſe two Confiderations 
you have pointed out, v/2. That their Natures 
cannot be improved to any rational Purpoſe, 
and that they are not liable to the Degeneracy 
of Mankind: But what ſhall we ſay to many 
particular Inftances, which arc really ſurpriz- 
ing, and are brought to ſhew that they reaſon 
in ſome Caſes ? | 

P. Thoſe very Inſtances, Matho, render 
that Side of the Queſtion extremely impro- 
bable. Why elſe ſhould they argue from a 
few, ill-attefted Particulars, which do not 
hold when put to the Trial? The Appearan- 
ces from which we might with Certainty con- 
clude, that brute Beaſts are rational, ſhould be 
univerſal, and liable to no Exception. If Brutes 
reaſoned in fome Caſes, what thould hinder 
them from Reaſoning in others? And after all, 
What is it that makes thoſe Inftances ſurpriz- 
ing, but becauſe little is expected from _— 
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If they were thought rational, the Appearan- 


— ce alledged would be looked upon as ſhame- 


fully trifling, and from the Purpoſe: Nay, ſo 
filly are they, that they would then be brought 
as Inſtances of their Stupidity. 

M. I am afraid you will cut off the Objecti- 
ons I had to offer, by theſe previous Conſide- 
rations ; the Reaſonableneſs of which notwith- 
ſtanding I cannot help owning. 
Pe. By no Means: Propoſe your Objecti- 
ons. | 8 

M. What do you think of Parrots, Mag- 
pres, Starlings, and other Birds, which are 
capable of being taught human Language ? 

P. You yourſelf muſt certainly perceive, 
that this Inſtance is nothing at all to the Pur- 
poſe. The Gold-finch alſo imitates the Low- 
ing of a Bull, or the Neighing of a Horſe, as 
Pliny obſerves: A Parrot imitates the Barking 
of a Dog, or, indeed, any Noiſe. This is 
mere Imitation of Sound. They imitate alſo 
articulate Sound, but without underſtanding 
the Senſe. When Parrots learno pronounce 
the Words Whore, or Cuckold, they cannot have 
the very complex Ideas which theſe Words 
excite in us. Children themſelves learn Lan- 
guage at firſt in a Manner perfectly mechani- 
cal: There is no Connexion either natural or 
rational, between the Word and the Thing 
ſignified. And when a Bird learns to imitate 
the Sound, I cannot ſee how the Knowledge 
of the Thing ſignified can be communicated 
to t. 8 88 a 


M. Some 
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M. Some Birds learn a Tune very diſtinct- The fxth 
ly; which ſhews that they have both Memory,. 


and an Far. 


P. They imitate a Tune pretty diſtinctly for 
ſuch Creatures : But an Ear isa Thing merel 
mechanical, even in Man, and no Effe& of 
Reaſon at all. If you hear a Tune often ſung 
or played, ſome Parts of it will return upon 
you afterward, without your Endeavour to 
recover it; and in Time the Whole of it will 
return upon you, and ſtick with you, in the 
ſame mechanical Manner. When this is fo 
in us, it cannot be otherways in them. We 
endeavour to hit the Note purely in this me- 
chanical Way, and not by Memory, or Judg- 
ment : And when they endeavour to hit the 
Note, it cannot be, I ſuppoſe, in a more per- 
fect Manner. | . 

M. I begin to ſuſpect, indeed, that a good 
Ear is a Thing purely mechanical; and that 
he who has a better Ear, has not always ei- 
ther a better Memory, or more Judgment than 
another. Jap 

P. We might here obſerve, Matho, that 
the whole Effect of Muſick upon' Man him- 
ſelf is a Thing entirely mechanical, and has 
nothing to do with Reaſon : It is thus that ſe- 
veral Sorts of Muſick excite different Paſſions 
in us; one Air makes us languiſhing and fad, 
and another briſk and gay. And the Learn- 
ed are of Opinion, that nothing is harder to be 
accounted for, than theſe various and violent 
Effects. What Reaſon can be given, why a 


I certain 
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The f certain Compoſition of Sound ſhould put one 
Lys Man in a Rage, without affecting another an 


Way ? Now no Body will deny, that the 
Animals may have any mechanical Affection 
in common with Man ; for that has no Sort 
of Affinity with Reaſon: And yet it would be 
a wide Step in Argument to infer from this, 
that the lame Tune has the fame Effect 

the Bird that learns to imitate the Sound, that 
it has upon you or me; ſince it is poſſible that 
we may be very differently affected by it. In 
ſhort, ſince they imitate indifferently whatever 
Tune they hear, without Preference, I ſcarce 
think they underſtand the Harmony, or Fine- 
neſs of the Compoſition. 

M. Since this imitating Faculty has no 
Choice, they do not ſeem to perceive the Har- 
mony at all, unleſs we ſhould ſuppoſe that 
they perceive Hatmony in the Lowing of a 
Bull or Barking of a We ought, I 
think, to reaſon with more Caution and Exact- 
neſ$-in ſuch Caſes, than generally we do 
But certainly, ſome Creatures are taught to 
perform ſtrange Tricks. | 
P. They are ſo: But the mechanical Me- 
thods which are taken to teach them ſhew, 
that they deal with ſenſitive Animals, and not 
with rational Beings. Upon a Word, or a 
Sign, the repeated good or bad Treatment is 
e in View; and thus at laſt the Sign 

and the Trick become mechanically joined. 
This is extremely poor for a rational Creature! 
Nor can it * that this is for want of un- 
| derſtanding 
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derſtanding our Language: People that are The fark 
born both deaf and dumb want Language as — 
much as the Brutes; and yet act very con- 
ſiſtently, and ſhew a ſurpriſing Ingenuity in 
learning many Things. 

M. This I did not reflect upon before, and 

I believe I muſt give up the Cauſe. Brutes 
certainly have an Advantage over thoſe Per- 
ſons who neither hear nor underſtand Lan- 
guage : So that though Language be extreme- 
ly proper and helpful to rational Creatures, I 
{ee it is not that which makes us rational; nor 
therefore doth the Want of it hinder Brutes 
from being ſuch. The Imperfection lies deep- 
er,—But ] have heard of an Ape which 

played at Cheſs. 

P. Theſe are common-place Steries, Matho ; 

we ought to proceed as cautiouſly here, as we 
dd in experimental Philoſophy. ' People muſt 
be ſatisfied that the Experiment holds; they 
will ſee it tried themſelves, and weigh all Cir- 
cumſtances, before they draw any Concluſion 
from it. I could tell you many ſuch Stories: 
But it is Time to leave the Argument when it 
dwindles into Fable. 
M. I propoſed the Story in Joke only; 
though thoſe Stories are ſometimes more than 
Common-place ones, they grow very particu- 
lar, and People are affronted, if you pretend 
to doubt what they have been Eye- witneſſes 
to, or had from good Hands. 

P. Then it is not good Manners to diſpute 
the Point; though "it would be too much 


3 Complaiſance 
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- & decides the Queſtion. 


Complaiſance to allow that a Story of this Kind 

M. What you ſaid at the Beginning ſeems 
extremely reaſonable. The Appearances ought 
to be univerſal, and liable to no Exception, 
from which we could conclude with Certainty, 
that Brutes are rational. To ſay they reaſon at 
fome Times, appears equal to ſaying, they rea- 
fon not at all. I have often thought on hear- 
ing thoſe Stories in Company, that the perfect- 
eſt Brutes do a thouſand Actions which ſhew 
they are void of Reaſon, for one that could 
be any Way conſtrued to be the effect of Ra- 
tiocination : So that in referring to Appearances, 
the moſt perfect of them muſt be reckoned a 
thouſand Times more abſurd than rational, 
This confounds all; for why ſhould their Rea- 
ſon come and go, by Fits? or not anſwer them 
on all Exigencies alike ? | 

P. You are certainly in the Right : Reaſon 
is an univerſal Faculty, and applicable in all 
Caſes where the Difficulty is but equal : Even 
where it 1s greater, Reaſon ſuggeſts that they 
ſhould at leaſt doubt and deliberate. And 
when we obſerve all Species act with amazing 
Juſtneſs and Sagacity, in Caſes that concern 
the Preſervation of the Individual, or the Pro- 
pagation of the Species; and yet in other eaſier 
Caſes behave with incorrigible Abſurdity; we 
may fairly conclude that they are void of Rea- 


ſon, and act from another Principle in fheſe 
two Caſes. 


LXXXII. M. From 


Coſmotheoria Puerilis. 351 
LXXXII. M. From what other Principle? The ch 
Or how ſhall we account for the Wonders they e 
ſteadily and conſtantly perform in theſe Caſes ? 1 
For there are no Stories here ; but every Man 
may be ſatisfied ſrom his own Obſervation. 
P. What Creatures are they which perform 
the greateſt and moſt conſtant Wonders? 
MM. Why, the very leaſt Animals do that 
which is moſt ſurprizing. The Bee is a preg- 
nant Inſtance of inimitable Art; no Body 
needs indulge Fancy here, or tell a fingular In- 
ſtance which happened at ſuch a Time, or in 
ſuch a Place; every Thing is miraculous. The 
Spider, the Ant, the S:/k-worm, and all thoſe 
Inſects, which paſs through two or three States 
of Exiſtence, raiſe our Admiration. Theſe 
laſt act as if they had a full and comprehenſive 
View of all the Transformations they were to 
undergo, and knew what Creatures were to 
riſe from the Spoils of their Bodies, which 
they ſo carefully entomb for that Purpoſe. In 
their laſt State, they repoſite their Eggs for 
another Circulation of Animals, as if they un- 
derſtood the Nature of Plants, and ſaw through 
the whole Proceſs of the future Vegetation. 
P. You owned, when we were ſpeaking 
on this Subject before, that theſe little Ani- 
mals wrought conſiſtently in this myſterious 
Proceſs, without knowing what they did. _ 
MM. The ſame Reaſons ſhew me {till that 
they work blindly, and yet conſiſtently, I 
reſt ſatisfied, that the Bee knows nothing of 


Geometry, 
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The ſuth Geometry, though the Cells ſhe builds are 


Conference. 
— 


noble Inſtances of the Knowledge of that 
Science: Nor do the Birds of Paſſage keep an 
Almanack, though they rendezvous from all 
Parts of the Country on a certain Day; nor 
have they any Chart of the Country they are 
going to, or Compaſs to ſteer their Courſe by. 
Now it is this Paradox, or Myſtery (ſhall I call 
it ?) of Working artfully without Knowledge, 
which I would have you unfold. — | 

P. Before we come to that, pray take No- 


| tice, That thoſe Creatures whic perform the 


greateſt Wonders are certainly not endued with 
Reaſon. This rightly attended to takes off 
the whole Probability from their Side of the 
Queſtion, who would have the inferior Crea- 
tures rational; fince the Things which require 
Reaſon and Knowledge moſt in them are per- 
formed by them without either. For if we 
are certain that theſe perform what is moſt 
difficult, from another Principle it would be 
humorſom and fooliſh to contend, that what is 
lefs difficult could not be done without the ra- 
tional Powers of the human Soul. 

M. I perceive, indeed, from what you ob- 
ſerve, the Weakneſs of that whole Pretence. 
The Bee, not to mention her Work, ſeems 
to act more wonderfully in travelling out ſome 
Miles to the Heath to gather her Honey, and 
returning regularly to her own Home again, 
than the Spaniel, does in caſting round the Field 


to find out the Scent of the Fowl : And to con- 


tend that the Dog could not do this without 
| reaſoning 
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reaſoning in his own Mind, while the Inſet 


1 4 3 ſeems really no more than Hu- 
ale do theſe lde Creatures act ? 


P. Before I can do this you muſt tell me; 


Who teaches or inſtructs the You; of larger 

Animals, the Lamb, the Calf, te Puppy, 
Ge. to ſuck their Dams ? This is a common 
Inſtance, and without Ambiguity, 'They ne- 
ver ſaw an Example of this to copy after. 
Who informed them that a certain Liquor 
was proper Food for them ? That this Li- 


quer was to be found in the Body of their 


Dams? -Or how to apply for it? Who in- 
trated them in the Art of Sucking, the 
Prineiple of which was hk known to Philo- 
ſophers till late? Yet they go readily about 
this Work the firſt Thing they do. 
. Nature inſt ructs them in all this. 6 
P. Very well! Nature inſtructs all 2 
leſſer Creatures then, of which we were ſp 
ing, to perform all theſe Miracles of Art; 
which you ſo much admire. © 
1 But 1 don't now, —this does not fa- 
P. You i as much Renkin to be ſatiſ- 
fied with my Anſwer, as I have to be fatiſ- 


fed with Yours. What do you 1 mean by 


Nature , ("OY 


M. To deal chiniy with you, I do not very 
wall know); but this is the Account 1 have 
often heard given. 


P. Does this Account fatisfy you ? 


Vol: I. A a M. When 


ay inform me, on what Prin- | 


The fixth 
Co nference. 
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M. When I begin to examine it more nar- 


Lav rowly, I find it is nothing but a Word, which 


ſhifts off the Conſideration of the Point : And 
the Inſtance is ſo common, we never think it 
worth while to reflect upon it. | 

P. Conſider it again, and tell me, Whe- 
ther any Inſtance which is brought to ſhew - 
that —.— reaſon, be more wonderful than 
this very firſt Action of theirs? 
3 i; is both more wonderful and better 
atteſted than any Inſtance I have, heard als 
ledged. — 
P. Come, tell me, Who teaches the Yau dung 
of all Animals, without Exception, firſt 5 
make Uſe of their Limbs, and move their 
Bodies? As we obſerved before, this is a Se- 
cret to all the Philoſophers on Earth, how 
ſpontaneous Motion is performed. And how 
can every Brute, every Creature, ſo readily 
perform an Action, the Nature and Reaſon of 
which is ſuch a Myſtery ! Who guides, them 
in this Work ? 
MM. I faw before, that both Men and 
Brutes are ignorant how ſpontaneous Motion 
js effected, but did not attend to any Diffi- 
culty in it. 
FB. There is the ſame Difficulty here, as 
when a little Inſe& works blindly, and yet 
conſiſtently : For it can never be ſhewed that 
{pontancous Motion is performed by Reaſon, 
nor by Habit either, in the firſt Inſtance. 
| Conſider how complicated a Machine the 
Body. 1 is; the Motion of every part requires a 
a different 
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different Touch: And yet not only the Lamb, The fh 
or the Calf, but the little Chick, hardly ex- = 
cluded the Shell, touches every Part of the 
Mechaniſm artfully, and without Heſitation. 
To fee a little Bird run nimbly from you, 
with ſome Part of the Shell ſtill ſticking to 
it, is, if you reflect on it ſeriouſly, a more 
aſtoniſhing Inſtance, than if you ſaw a Per- 
ſon play ſkilfully on a Spinet, the firſt Time 
he had ever ſeen one. en 
M. You give me a View of the whole 
Wonder in this. It is fooliſh, I perceive, to 
be peremptory, that the Actions of Brutes 
are performed by their own Reaſon; when 
we do not know on what Principle ſuch .a 
common Action as ſpontaneous Motion is at 
firſt performed by ourſelves. And as to a 
Habit, the firſt Practice in other Creatures 
feems equal to the Perfection of a Habit. No 
Body, I believe, thinks there is any Difficul- 
ty in this, that a Lamb newly yeaned ſhould 
riſe from the Ground, and walk about its 
Mother ; though it ſees its Dam walk ; that 
is all internal and hidden Work to it. — 
P. Once more, Matho, for I muſt ply you 
cloſe with Queſtions; tell me who guides 
| the Peach-tree to produce a Peach, rather 
than a Pear, or an Apple, or a Cherry, or 
| a Gooſe-berry, or any+other Kind of Fruit? 
For you remember that different Sorts of 
Trees may be grafted on the fame Stock ; 
and ſo the different Sorts of Fruits have but 


one common Matter to be wrought from: 
I” Aa 2 And 
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The dn And that the Pulp or Fleſh of the Peach, 
No — the Skin, the Kennel, and' even' the Stone it- 
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ſelf, were but a few Weeks before in the 
Form of Sap: And laſtly, Seeds, you know, 
are not like Moulds, to direct the unſteady 
Hand of the Workman, hut are themſelves 
— formed without Mould. or Pattem. | 


LXXXIII. M. Right, Philo — - Give 
me Time to recollect a little. 
P. Conſider the Point at your Leiſure. — 
M. This ſnews me ſeveral Things at once. 
There can be no Miſtake here. I ſee by 
whoſe Art this muſt be done, where there is 
no living Creature to aſſiſt in the Effect. 
The conſtant Direction of the Deity is neceſ- 
ſary in this Caſe; and it is no leſs nece 
in the Formation of all animal Bodies, * 
of Vegetables: And farther, when theſe lit- 
tle Creatures have no Faculties to contrive, 
nor Knowledge to comprehend the myſteri- 
ons Proceſs they are employed in, it is ſtill 
equally neceflary, and equally plain, that 
they muſt be guided by the ſame Wiſdom, 
which conſtantly directs the Formation 2 
their Bodies. T he Tranſition is natural and 
caly. God is not leſs careful of living Be- 
ings, than of vegetable Things. I ſee it now! 
This is that remarkable Connexion, which 
you hinted before to be between the vegeta- 


ble and animal Kingdoms, gently guiding 
our Mind in the Continuation of the Scale. 


The Steps are ſoft, indeed, and beautiful in 
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this View ! The ber Animal were not im- The fixth 
mediately to be abandoned ta the Guidance (5 
of their own Powers. The Tranſition from 
Plants, (mere vegetating Matter) to free and 
ſolf- directed living Beings, had been violent, 
and indeed forced. O! I am charmed with 
the 'Thought! How unnatural would the 
contrary Suppoſition appear, to a Mind not 
milled by Prejudices! How impoſſible, that 
ſuch little Inſe&s, ſuch microſcopical Ani- 
malcules, could have provided for their own 
Lives, for the Continuation of the Species, 
had not the Wiſdom of the Creator ſupplied 
their Want of Power and Knowledge! This 
is that other Limit you ſpoke of, which 
bounds ſenfitive Perfection on the one Side, 
as Reaſon does on the other. 7 

P. This is that Principle of IN STINCT, 
Matho, which we talk ſa mach about, with- 
out being aware how real it is, or how 
widely it extends among the Tribes of Ani- 
mals, not excepting Man himſelf. 

M. I was going to obſerve how indulgent 
and kind the Creator is : For from the In- 
ſtance. of ſucking and "rome Motion J ſee 
that, were it not for his ſupplying the Want 
of Knowledge by his early Direction, no 
Species of Animals, not even Man, could 
get over the firſt Difficulties of Life, but 
muſt inſtantly give up their new gotten 
Breath, under an Inability and Ignorance, 
what to do to preſerve it. . 


Aa 3 P. The 
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F. The Change in Truth, as you obſerv- 


ed juſt now in the other Caſe, would be too 
ſudden and violent, to abandon an Animal 


newly excluded the Womb, which was but 
the Moment before in the Circumſtances of 
mere Vegetation and Plant-Exiſtence; to a- 
bandon it, I fay, all at once, to its own Care 
and Proviſion, with no more Experience and 
Power than it brought from the dark Cell of | 
the Womb with it. 

1:7; From this I ſee that what we call In 


Ninct in Animals is the conſtant and imme- 
diate Direction of them, by the ſame Divine 
Power and Wiſdom, which brings forward 
and guides every Plant of the Field, to its 


ſpecifick Perfection. It is this pleaſing Con- 


ſideration which we conceal from ourſelves, 
by aſcribing all theſe Miracles of Power and 


Goodneſs to Nature. 


P. Nature, Matho, is the Deity of the 


- Atheiſt, the Knowledge of the Ignorant, and 


the Refuge of a /othful Mind, in which all 


Abſurdities are conſiſtent, Nature, as an uni- 
ver ſal ſurd Cauſe, ſuperſedes farther Enquiry ; 


and as a mere Nor-entity, it requires of us 


-neither Fear nor Reverence. 


M. I ſhall be upon my Guard for the fu- 
ture, to have a conſiſtent Meaning in View, 


:when I uſe the Word : But it is a Misfortune 
that the common Uſe of Language has al- 
moſt conſecrated a Term that miſguides us 


whereas The Author of Nature is a M anner of 


| Ex reſſion, which carries with it Light and 


[formation to the Mind, 
LXXXIV. P. 
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nimals are conſtantly 
ple of Iaſtinét, which never forſakes them: 
This we may conclude from conſidering that 
Experience makes them not more perfect 
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; ; LXXXIV. P. To return, theſe lower A- — 
guided by this Princi- 


in their Buildings, Manufafures, Provifions, 


than they were at firſt, 


M. And from this alſo I conceive, that 
many Species of them live but for one Sea- 
ſon, and do the ſame Works but once. 
P. And even in thoſe, Matbo, which ſur- 
vive for ſeveral Years, we never find any Im- 
provement. Not only in the Works of the 
Bee or Spider we perceive no Difference be- 
tween the Performance of the young and the 
old ; but we find the ſame Equality of Archi- 
tecture in the Neſts of B:rds, whether they 
have built for the firſt Time, or oftener. 
Which ſhews us that Experience is of no Uſe 
to them, and that they ſtill act under the 
Direction of the firſt Principle, —In riſing 
through the Scale of Animals, we may ob- 
ſerve that they begin gradually to act in 
many Caſes by the Direction of Senſe ; but 
wherever that would fail to guide them, Ju- 
ſtinct comes in to their Relief. Hence it is 
that they know their Enemies at any Time, 
though they have never ſeen them before; 
and their natural Weapons for Defence, though 
they never had Occaſion to uſe them before. 
The Females through all the Species are as 
perfect Mothers, and as knowing in rearing 
Aa 4 their 
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. Sn their young for the firſt Time, as ever aſter. 

h be cowardly then become feſolite, and the 

ſimple full of Stratagem: Afterward they ſink 

into their natural again. Whencs this 
temporary Courage and Su ? This ſhews 
that Viſtinũ never forſakes the moſt of 
the brute Spe when the Point concerns 

Self-Defence, or the Propagation of the Kind. 
It hath been excellently obſerved on this 
Head, that Reaſon is full of Variety, and 
therefore is ſtill ſupf one Contrivance 

with another. Hence the Diverſity of Arts, 

. Cuſtoms, Manners, and of Language itſelf, in 
different Countries, and ſucceſſive Ages. It 
is not ſo among the moſt perfect Species of 
Brutes; they have the ſame unvaried Talents, 
Sagacity, and ſpecifick Endowments, in all 
Countries, and through all Ages. This at 
once ſhews the Limitation of their Nature 
(which we. ſpoke of before) and that theſe 
Arts and permanent Policies are not of their 
own deviſing. Take any of theſe Animals 
from the Dam when young, and bring it up 
ſeparately from the reft of its Species ; not- 
withſtanding this, you will fee it grow up as 
perfect in all the Arts and Behaviour of that 
Species, as- if it had been ed among them. 
On the other Hand, imagine that fome of 
thoſe Stories we have heard related were true; 
and that one of our Species was ſuckled, 
and brought up by the wild Beaſts in the 

Woods; and then "enter — ſuch a 


Crea- 
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Creature would naturally fall into the Man- Te f=tb 
ners and Behaviour of Mankind. 

M. It is not to be ſuppoſed; ſuch a Crea- 
ture would be a mute Monſter, agreeing with 
no Species of Animals in the Creation. I 
am quite ſatisfied of the Force of Improve- 
ment upon human Nature, and that it has no 
Force at all upon-the Brutes, which are made 
perfect at one Stroke : Hence I perceive that 
the Faculties by which Men, and inferior 
Animals, become perfect in their ſeveral Spe- 
cies, differ not only in Degree, but in Kd, 
as you obſerved. I could aſk. you many 
Queſtions concerning the Origin of Lan- 
guage; which I ſee is not natural to Man- 
kind, though moſt other Creatures have ſome 
natural Cry, which I ſuppoſe has been pecu- 
liar to the Species from the Beginning of the 
World : But, without interrupting you, ſhall 
obſerve, that I have often known a Pu 
grow up in a Family, where it ſaw none of its 
own Kind, and yet become as perfect in the 
Arts and Genius of that Species, as if it had 
been educated in the Kennel, EE 

P. The brute Mind is certainly leſs active 
than the human; the great Spring of Action 
in them is their being ſtimulated. by ſome 
bodily Appetite: Now that a leſs active Boing 

and 
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ſhould fo readily jump into all the Arts 
Manners peculiar to their ſeveral Tribes, and 
be utterly incapable of any other; and that 
Man, with more Activity of Soul, ſhould re- 
quire ſo much Time to acquire the ä 
| 0 
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hs fink of his Nature, concludes ſomething more 
| — than Mankind will allow themſelves to re- 


flect upon. 55 e 

M. You have brought me entirely over 
to your Side. As this Argument is equally 
applicable to the moſt perfect, as well as the 
leaſt perfect Animals, it convinces me that 
theſe unſtudied Arts, theſe extemporary Endow- 
ments, for which we ſo much admire them, 
are none of their own Acquiſition, as Men's 
are, but come from a higher Origin. 8 
P. It ſeems to me equally to cut off the 
Pretenſions of the higheſt and loweſt Species 
to the Power of Reaſoning. Senſitive Per- 
fection, indeed, riſes by various Degrees, 
which always brings their Actions nearer an 
Imitation of ours: Their Senſes aid each o- 
ther in a manner we can never be Judges 
of. No Man would allow that Colours 
might be diſtinguiſhed by the Touch, if ſome 
Inſtances did not ſhew it poſſible. From 
this Acuteneſs of Senſe it is, that many Ani- 
mals prognoſticate the Changes of Weather, 
which we cannot foreſee, You remember 
the Paſſage | 


— Nunquam imprudentibus imber — 


A great Source of our Miſtakes about Brutes 
ſeems to be, that when we conſider ſome of 
their Actions, and the Operations'of our own 
Minds in like Circumſtances, without far- 
ther Examination of their Natures, or taking 

in 
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in the whole Tenor of their Actions, we a- The fixth 
ſcribe to them, from theſe particular, equi- Coos — 


vocal Appearances, all the Workings of the 
human Mind. 
NM. I am verily perſuaded this is often the 
| Caſe. We early contract a Liking to ſome 
PR Animal, or Species, which- makes 
s partial in their Favour ; and then we ſet 
= for rational Brutes all our Lives after, 
without examining the Point farther. 


P. This is the firit Notion we naturall 
fall in with, and it rarely comes under fach 

a ſevere Review, as moſt of our other early 
Prejudices. But it is Time to leave a Sub- 
jet, which you will hear diſcuſſed. in every 
Company, according to People's Humour or 
Inclination. 


LXXXV. M. Pray, before we leave it, 
tell me, what that Power of the Soul is, in 
which Reaſon chiefly conſiſts, and which the 
Brutes have not ? 

P. We have not Time to 20 to the Bot- 
tom of that Subject: However, I ſhall tell 


you in general what my Thoughts are about 


it. Brutes have certainly the ſame Power of 
ſpontaneous Motion, as we Men have; and 
ſome of them a more early and abſolute 
Command in moving their Bodies: Moft 

cies alſo have their Senſes far more acute 
= Man, as was obſerved juſt now. And 
it was but reaſonable, that Creatures, which 
want a higher Power of the Soul, ſhould 


havg 
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2 If then they had the ſame Command o- 
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have the ſenſitive Nature in greater Perfecti- 


ver the — 2 of the Mind that Man 
— they would be, I think, equally rational. 
For if we conſider your Inſtance of a Puppy 


. brought up in 4 Family, without ſeeing, any 


of its own Species, it has certainly the fame 

original Perceptions, as the Infant with whom 

it hyes. 1 And if it could make the 

ſame Uſe of the fame original Ideas, or work 

the ſame Way with them, it would improve 

equally, and 4 length become as perfect a 
Reaſoner as the Child, 

| I ortho ol chis cn 

ng 

2 Then it could be ſhewed, I 

with Exactneſs and Preciſion of Argument, 

That the Power of calling back to View, and 

detaining under Conſideration, the paſt Per- 
_— of the Mind, is that alone from 

all the rational Operations of the hu- 

— Soul are derived. 

M. Do you think that ſuch ade; of O- 

perations can ſpring from ſo ſimple a Power? 
M. This appears to me a right Symptom 

that the Thing is really ſo. Nature (to {| 

in the common way) that is, the Wiſdom 

of the Deity, is frug * in the Means, and fer- 

tile in Effects. By the Help of this Power 

alone, we compare our original Ideas, com- 


pound them, divide them, and abſtract from 


them; forming at firſt with Difficulty gene- 
ral Notions, and from theſe again others ſtill 
more 
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more abſtract; and, in a word, 


all Ag 


boſs Operations, which belong to Ratiocina- 2 . 


tion. It is but the ſame Power variouſly ex- 

erted, to which Men have given the Names 

of various Operations. For in ſeeing the A- 

greement or Diſagreement of our Ideas, or 
their ſeveral Relations to each other, 45 

they are carefully formed, and clearly per- 

ceived, we are as neceſſary, or paſſive, as in 
ſeeing the Agreement or Diverſity of two 
Objects when preſented to the Eye. And 
you may obſerve in all the Arts that Men 
learn, the various Application of the ſame 
Power, begets a great , of Appearances 
in the Practice. 

M. I begin almoſt to be perſuaded of chis, 
when J vonſider that the Power only of mov- 
ing the Hand is that by which all mechanical 
Arts are acquired and practiſed; though this 
Power receives various Turns, as the 18 
habitnated to different Tools or Inſtruments: 
And if the Hand is any way diſabbed. the 
Exerciſe of the Art is loſt. 

P. No Simile hits in all Reſpects, Matho ; 
but yours is ſo far juſt, that if we ſuppoſe 
the — of calling back paſt — 
into the Mind entirely loſt; though the Man 
ſhould ſtill be a pri * Being, he could 
no more reaſon, or reflect on what did not 
immediately ſtrike his Eye, than he could read 
a Book in the Dark, or ſee Objects through a 
Stone Wall. 

M. Thus far is very plain. 8 

£2. P. Con- 
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P. Confider alſo this Circumſtance. If we 
had not the Power of calling back our = 
Perceptions at Pleaſure ; but if, inſtead of 
that, they were obtruded upon us, or brought 
into our "View at the Diſcretion of ſoine other 
Being, (as often happens in our Dreams) we 
could never reaſon conſiſtently, but ſhould 
live under one continued Deception. 

M. I believe I muſt come into your No- 
fon, that this Power is really the Foundation 
of Reaſoning ; ſince if it be taken away, or 
reſtored, the Faculty of Reaſoning is at the 


fame Time loſt, or recovered; and in Pro- 


portion as it is diſturbed, our Reaſoning be- 
comes inconſiſtent; as is often the Caſe in 
Sleep, and Diſorders of the Head. 
FB. If then we conſider in the laſt” Place, 
that the Mind of Brutes is calm and ſtill, un- 
leſs when ſome Call from Senſe prompts them 
to Action, it ſeems to follow, hat this Power 
of calling back their paſt Perceptions to View, 
is the Power they are not endued with; in 
Conſequence of which they have nothing to 
guide them, when taken out of the Train of 
Senſe and Inſtinf, whence they muſt act ab- 
ſurdly in all ſuch Caſes. | 

M. All this is extremely reaſonable; bot 


there is ſtill one Thing occurs to me, which 
looks like an Objection. 


P. What is it? 

M. Brutes ſometimes ſeem to act from the 
ſame Principle, and in the ſame Manner, as 
rational Creatures do: Thus an Ar imal be- | 


2 reaved 
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reaved of its Young, or of its Mate, is hur- The fen 
Lied on with -Rage, or ſunk in Grief, -+—_ 


P. The inferior Creatures, Matho, are to- 
tured with more violent Paſſions than Men; 
which is by no Means a Mark of their being 
rational, as ſome imagine, but rather of their 
being irrational. Paſſion is purely an anwmal 
Aﬀettion, and maintained in the Mind, not 
by a Command over the ' paſt Perce ptions, 

but by a Want of Command over them; or 

by the fame Perception remaining Rill in 
View. The Object of Grief, Jealbuſy, or 
Revenge, ſits cloſe on the brute Mind; and 
by hot alone it is hurried on, without Relief 
from the Power of calling in other Ideas to 
be at the ſame Time conſidered. It is thus 
they fight and tear each other, with irrecon- 
cileable Rage, and 'often without any appa- 
rent Provocation. We may know ſomething 
of this from our own, Experience: The Ex- 
preſſions, La furor brevis eff,— Inpedit ira 
animum ——have a more philoſophical Mean- 
ing than we are aware of. Could we exa- 
mine our paſt Perceptions coolly while in 
Paſſion, as at other Times, we ſhould rare- 
ly be under theſe brutal Affections. So that 
I would take the Liberty to correct what you 
call an Objection, and, inſtead of ſaying that 
Brutes act from the ſame Principle, and in 
the ſame Manner as rational Creatures; ſay, 
rational Creatures often act from the ſame 
Principle, and in the ſame Manner as brute 


al 
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wy rather confirms what you advanced. With 


reſpect to that conſtant Strlineſs and Silence 
which you fay reigns in the brute Mind, ex- 
cept when the Calls from Senſe ſolicit it, I 


have obſerved, I think, that ſome Species of 


Brutes, thoſe ly that feed on Vege- 
tables, ſleep 1 dn Man: Their whole 
Buſineſs ſeems to be Food and Reſt. Now I 
have often wondered what could be the Ob- 


ject of their Thoughts, while they lie for ſe- 


veral Hours together on the Ground: And I 
begin to fancy, if their Minds were buſy all 
the while, their Bodies would not have ſo 
much Eaſe; that they would be put on ſome 
Addon, or give ſome Indication of what pal 
ed then in their Thoughts. 

P. This Calmneſs and InaQtivity of the 
brate Mind ſeems to be every Way wiſely or- 
dered : For to what Purpoſe ſhould Creatures 
have their Minds occupied, whoſe Nature re- 
quires nothing, which they are not in Poſſeſ- 
fion of? And then, were they to refle& ever 
fo little, how terrible would they be to Man! 
It muſt be conftant War, without on 
either Side. Did they know their own Ad- 
vantage, who durſt appear in the Fields, or 
perhaps be ſafe in Houſes? The /aborrous Ox, 
and the ſerviceable Horſe, would be our moſt 
dreadful Enemies. The moft tractable Crea- 
tures would rebel, and few are ſo weak that 
might not annoy us. It would make all the 
Odds in the World to the Life of Man, to 


want 
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want their Aſſiſtance as Brutes, and to feel their The n 
Enmity as rational Creatures. Conſider the r 1 
Conſequences of this at your Leiſure, with re- 
ſpect to our Carriages, Travelling, Tillage. 

They could live eaſily without us; eſpecially 

when furniſhed with rational Faculties. Men 

will needs have Brutes to be rational, without 
conſidering what a Miſery it would be to us, 

if they were. If they reflected but ever fo. 

little, they would never bear the unequal Con- 

ditions — muſt then labour under. Would 

they ſubmit their Back to the Blows, and their 

Throats to the Knife? What Goodneſs is it 

then, that Creatures ſo much ſtronger than 

Man ſhould nevertheleſs be ſubjected to the 

e Power of his Mind! 


LXXXVI. M. Theſe Reflections are quite. 
new to me: I fee with Surprize the terrible 
Diſorder that muſt enſue in the Animal World, 
on the Suppoſition that Brutes were rational. 
I have only one more Queſtion to trouble you 
with on this Head. 

P. Iam glad to hear that; pray propoſe it. 

M. Does the advantageous Structure of the 
human Body contribute nothing to the Perfecti- 
on of the rational Soul? Or would not a brute 
Soul be rational if in a human Body. 

P. Vou obſerved frequently and juſtly, at 
our laſt Meeting, that a mere Figure, or mere 
Order of Parts, can teach a Creature nothing. 
Were you or I turned into the Figure of a 


Swallow, as the Poets ſay Progne Was, We 
Vox. I, B b ſhould 


© 
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Te! dan ſhould know no more of building aSwallow' 8 
= Iv Neſt, (which, though clumſy in —— 


is juſtly admired as a notable Piece of Archi- 
tefiure) than if we were turned to the Sh 
of a four-footed Beaſt. We could do nothing 
without being guided by the fame Principle 
of Inſtinct, as well as having the fame Figure. 
The Lark, and ſeveral other ſmall Birds, ſeem 
as much eut out for ſuch a Piece of Work, as 
the Swallow: Yet every one of theſe have 
a different Art of Building, and quite diffe- 
rent Inſtincts. Animals differ more in their 
Inſtincts and Genius, than in the and 
Figure of their Bodies: Conſider a Hare and 
a Rabbit; or a Rat and a Mole; they have 
_ different Inſtincts, and ſcarce live in the 
_ Element. Many ſuch Inſtances might 
be given in Birds and Fiſhes. This could not 
be, if the various Structure of the Body endu- 
ed Creatures with various Talents. Have you 


reflected on the Abſurdity contained in your 


Queſtion ? The Deity forms the Body, a Syſtem 
of dead Matter; and this Syſtem of dead Mat- 
ter ferms the Soul! The Origin of this unac- 
countable Prejudice is, becauſe the Creator 
hath ſo wonderfully adapted the Structure of 
the Body to the Capacities and Powers of the 
living Part. Hence we infer, that the Soul 
owes its Capacities and Powers to the Structure 
cf the Body. Pray call to Mind again the 
Inertia of Matter : I thought there had been 
Ho Occaſion for reſuming the Conſideration of 


that Subject. —The __— it is true, could 


not 
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nat handle her delicate Threads ſo nicely, with 1 The fx 


out her exquiſite fine Fingers: But thoſe Fin- 
gers do not teach her to diſpoſe her Threads, 
or how to accompliſh the Deſign of her 7 
The gn he Bee is er ber ex- 
cellently to the formin hexag, 
Cell : But this Shape doth Mt ſhew her — 
the Property of that Figure, or how to obſerve 
the Proportion in Practice. The ſhort ſtrong 
Legs of the Mole, are ſkilfully deſigned for her 
Working under Ground; but they might for 
all that remain uſeleſs, unleſs the a 

ed with the Art of employing had 
in other Caſes. The — * — Boch, there 
ſore, ſerve only as Inſtruments to anſwer the 
ſeveral Powers — Inſtincts of the immaterial 
Being: But ſurely they are neither the Powers 
that move themſelves, nor do they teach the 
Art whereby they are employed. We ſaw be- 
fore that the Power of the Deity muſt inter- 
vene to perform the mechanical Part of ſpon- 
$ABCONS Motion, and relieve _ Soul and as 


-. - - * 


mains an ennie Secret. After this let 
a ſober Man ſuppoſe, if he can, that the diffe- 
cent Structure of the Body makes one Creature 
rational, and endues another with Inſtinct. 

M. Though all this be now very plain from 
what you Kid before, I ſhould have been at 
Lok i in making the Application; and am 
quleaſed that I — my uoſilful Queſtion. 
As the brute Body could not give any Inſtinqt 
to the human {Soul ; 5 do contrary; „ 1.ke 80 
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that the human Body could not make the 
2 — Soul rational. 

P. Moſt certainly it mud not. There is 
MET g ſo unphiloſophical, and abſurd, as 
thoſe idle Stories of Changes of Shapes, and 
Metamorphoſes, with which the Heads of 
Boys are ſtuffed. Were a brute Creature trans- 
formed into a human Shape, it would be no- 


thing more than a breathing or ſenſitive Log, 


without ſo much as the Power of ſpontaneous 
Motion in ſuch a new Body. This firſt Step 
(as was obſerved) would require the Int 

fitton of the Deity. And then conſider the 
human Soul itſelf, by what various Degrees of 
Improvement it arrives at the Perfection of its 
Nature. After that tell me, if you think a 
brute Soul could be converted into a rational 
Being, merely by ſhifting Habitations ? —lt 
is certain, that the firſt of our Species were 


made rational, and endued with Knowledge, 
without their own Application ; that is, by 
the immediate Power of the Deity. All the 


Philoſophers on Earth wilt never account for 


the Origination of Mankind otherwiſe. And 


in the fame Manner alſo they were prompted 


with the firſt Uſe of Language, Now to 


imagine that a Frame of dead Matter ſhould 


have the ſame Effect, as the divine Power, is 
— ſay no more, ſtrange Inatttention. 


M. Iam glad you have given me this Hint 
concerning the Origin of Language. Voung 


People help to deceive themſelves by their 


own in Credulity. When J read that Piſmires 
were 
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were metamorphoſed into the Myrmi dans, I he 5b 


Conference. 


imagined they ſpoke the Greek Language f 


Courſe: As if Language was a neceſſary Con- 

ſequence of having a human Figure. 34 
P. Leaving Fable, Matho, we may obſerve, 
if the Frame of the human Body could not 
give the Soul the Power of moving itſelf, 
without the immediate Help of the Deity, it 
could much leſs endue the Soul with. the 
Power of Reaſoning. The Body of Man, in- 
deed, has a more curious Mechaniſm, a more 
complicated Apparatus, and particularly in the 
Brain, than the Body of any other Animal ; 
as Anatomiſts have obſerved, and as was but 
Juſt and neceſſary, to ſerve for more various 
Purpoſes : But all this Apparatus is only the 
Inſtrument for executing, not the Power that 
executes. A more complicated Machinery re- 
quires more Power to work, or employ it, 
than a ſimpler Syſtem ; but can as little impart 

any Power, as unwrought Matter itſelf. | 
M. This I underſtand; and from this I 
conceive it will follow, that a Diſorder of the 
Mechaniſm in the Body, would impede the 
Exerciſe of the Powers of the Soul : But the 

beſt Order could beſtow no Power upon it. 
P. It is directly ſo. You obſerved excel- 
lently well before, That a Loom could never 
teach one the Art of Weaving; though one 
who underſtood the Art of Weaving might 
employ it to that Purpoſe. And the Argument 
is the ſame wherever Matter or Mechaniſm 
is employed, And after all, pray reflect, Ma- 
| B b 3 tho, 
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(The ben tho, what abſurd and inconſiſtent Suppoſitions 
chose are, which we borrow from the Poets; 


That a brute Soul ſhould ani mate the human Bo- 
dy, or @ rational Soul the Body of a Brute. By 
whoſe Power could this be effected? If by 
the Creator's alone, why ſhould we ſuppoſe 
him to act contrary to the Natures of Things 
by him eſtabliſhed ? Or why ſtudy to draw an 
Argument from his Power for equalling Beings, 
which the fame Power has made different ? 
This is taking an Argument from the wrong 

Side 0 fp che Power of the Deity ky 
counteract his Wiſdom. Since the uniting of 
the Soul to the Body is his immediate Work, 
there can be no miſ-joining of Souls to Bodies. 
We firſt ſuppoſe that Chance might have the 
Ordering of this Aﬀair, and then enquire how 
Things would be, if difpoſed otherwiſe than 
the Deity has done : Which is notably fooliſh. 
It is as if we ſhould afk; What kind of a Flow- 
er the Tulip would be, if it fprung from the 
Seed of a Mel? Or what Taſte an Onion 
would have, if it grew on a Fig-Tree? 

M. You have fully opened to me the 
whole Impertinence of my Queſtion, and the 
Ignorance of ſuch Suppofitions. I hope I 
ſhall think more correctly with regard to theſe 
Matters for the future. | 

P. We ought to reflect with Pleaſure, 
Matho, that the Power of the Creator is im- 
mediately concerned in the Natures of theſe 
irrational Creatures : This is doing Juſtice to 
them; and it aſſures us that he will not, can- 
not neglect rational Beings. 

LXXXVII. M. 


Cofmotheoria Puerilis, 375 


LXXXVII. M. After this ſhort View of Tre gr 
the Works of Nature, pray reſume a little, be- ARR 
fore I leave you, a Subject you juſt touch'd up- 
on ſome Time ago, concerning the Nature of 
the Deity, and the Neceſſity of his Ex- 
iſtence. 5 | 

P, I thought Matho had been a Man of 
his Word. 8 «FS 

NM. Come, Philon, you muſt not deny 
me : You don't uſe to do a good Office by 
Halves. 

P. It is not an eaſy Thing to ſpeak of the 
Deity abſtractedly, and in his own Nature, 
which 1s fo . above our Comprehenſion: 
It is both more intelligible, and more de- 
lightful to ſpeak of him as the Cauſe of all 
other Things that exiſt. In thoſe Effects we 
| ſee his Perfections of Power, Knowledge, and 

Goodneſs, diſplayed to us in the moſt obvj- 
ous Manner; and thence come to the Know- 
ledge of him, as he is the Creator of all 
Things. This, as we obſerved before, is a 
comfortable Relation, between the Deity and 


Us. 
M. But pray ſhew me how the Neceſſity 
of the Deity's Exiſtence 1 0 | 
P. Power and Knowledge, you know, are 
that only which is neceſſary in the Nature of 
Things; for this obvious Reaſon, becauſe if 
Power and Knowledge did not neceſſarily 
exiſt, they could not be produced by a Cauſe 
without Power and Knowledge; that is, by 
Bb 4 an 
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an ignorant and impotent Cauſe. Which is 


the ſame as ſaying, if Power and Knowledge 


were not neceſſary, they muſt be abſolutely 
impoſſible and contradictory. Thus far you ſee? 

M. Perfectly well. 

P. Then, for the ſame Reaſon that Power 
and Knowldge are at all neceſſary, infinite 
Power and Knowledge are neceſfary : For 
Things of a contrary Nature could not limit 

them; or rather, there was nothing of a con- 
trary Nature to limit them. Since Impotence 
and Ignorance are mere Negations. 

M. Thus we find infinite Power and Know- 
ledge n 
2. it is the Nature of infinite Pow- 
er and infinite Knowledge to be united, or to 
belong to the ſame Being. - Things of a con- 
trary Nature, or mere Negations, could not 
ſeparate them. Nothing could oppoſe infi- 
nite Power, or ſeparate Knowledge from it, 
except Impotence, or want of Power, which 
is no Cauſe: Nor any Thing ſeparate Power 
from infinite Knowledge, except Ignorance, 
which is nothing poſitive. And it is not the 
Nature of infinite Power to divide itſelf from 
Knowledge; nor of infinite Knowledge to 


divide itſelf from Power: The firſt would be 


then inſinite Fury, and the ſecond infinite 
Folly. 


M. Moſt certainly. 

P. Then from a Plenitude of Power and 
Knowledge, you yourſelf infer'd the Neceſ- 
ſity of Goodneſs and Juſtice: Becauſe a Be- 


ing 
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ing poſſeſſed of all Power and all Know- 
ledge, could neither have Malice nor Envy; — 


nor therefore be tyrannical, nor unjuſt; but 
rather infinitely Good, and infnizely Juſt, 
This is a neceflary Reſult from "boundleſs 
Power and Knowledge. 

M. This too I remember very well. 

P. Now, ſince it is the Nature of theſe 
four Perfections to belong to the ſame Being, 
and fince there was nothing of a contrary 
Nature to ſeparate them ; or ſince their Na- 
ture is all that was, or is neceſſary : That 
they ſhould be ſeparated from each other, or 
divided among more Beings, is. a Thought 
fo much without Foundation, that when we 
form our Notions truly, and according to 
Reaſon, it will not be in our Power to con- 
ceive the Poſſibility of it. Hence the Unity 
of the Deity ſo little wants a Proof or De- 
monſtration, that we muſt ſee it neceſſarily 
and intuitively, when we fall into the right 
Train of Thought. 

M. You have reſumed the Subject juſt in 
the very Manner I wanted to hear it: This 
will ſtick with me better, becauſe it is a 


ſhort connected Account. From this I ſee 


that it is the moſt grievous Abſurdity, and 

Contradiction to Nature, to ſuppoſe the Non- 
exiſtence of the Deity. If the Deity did not 
exiſt, nothing at all could ever have exiſted. 
There muſt then have been an infinite” and 


-univerſal Non-exiſtence, an infinite, an eter- 
nal, and neceſſary Nothing ! What a mon- 
W 
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Se, ſtrous Abſurdity is this! Being and Per- 
ia maſt then have been neceſſarily im- 


poſſible! What poor Reafoners the Atheiſts 
are, who do not fee the y Nature of 
Power and e, from this Alterna- 
tive, That theſe muſt either be abſolutely ne- 
ceſſary, or utterly impoſſible in Nature. 
An infinite, an eternal, a neceſſary Nothing 
'Theſe are terrible Contradictions !—Infinite, 
eternal, and neceſſary, muſt belong to ſome- 
thing poſitive. Hence I ſee that Being and 
Perfection muſt be infinite and neceſſary : Or 
this Neceſſity concludes for Plenitude and In- 
finity of Being and Perfection, as much as 
for Being and Perfection at all. 
P. You have entered deep into the Thought, 

M. This Subject was difficult to me the 
firſt —— we touched upon it: But now I 
am faying nothing, but what I have a clear 
and firm Notion of. 

P. Allow me then to aſk you a Queſtion 
Or two. 

M. With all my Heart. 

P. Does this Neceſſity hold, as well to 
Eternity, as from Eternity? For ſome Peo- 
ple doubt of this. 

M. It is a Neceflity of Nature, which can 
never wear out, nor hath it Reſpe& to Time. 
To ſuppoſe that this Neceſſity could ever 
ceaſe, is to fuppoſe the Neceſſity of Being and 
Perfection, a Paſſibility only of Being and Per- 
ſection ! It is to ſuppoſe that Neceſſity of Ex- 


iſtence 
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iſtence might at length become a N 
Non-exiſtence ! It is to ſuppoſe that nothing 
might ſome Time or other be poſſeſſed of the 
Properties of infinite and neceſſary ! If Nothing 
may have this Reality of Nature, Truth is at 
an End, and Reaſon antiquated ! Laſtly, thoſe 
People forget, that this is the Neceflity of In- 

| Hnity of Power and Knowledge. What could 
prevail againſt theſe ! 
P. You point rightly to the monſtrous 
Conſequences of a contrary Suppoſition. Tell 
me next, Doth the Exiſtence of the Deity 
depend upon his own Will, or Power? _. 

M. To ſuppoſe the Deity exiſted, becauſe 
he willed it, or had Power to give himſelf 
Exiſtence, is to ſuppoſe him once not to have 
exiſted, and at the ſame Time to have had 
a Will whereby he choſe to exiſt, or Power 
to cauſe himſelf to exiſt. Theſe are ill- 
coupled and inconfiſtent Notions in the Brain 
of Man. As was faid before, to perform, or 
reconcile any Contradiction, is not the Object 
of real Power, or Knowledge; and leaſt of 

all to perform or reconcile this ſhocking Re- 
pugnancy. To ſuppoſe the Perfections of 
the Deity to depend upon his Power, or 
Will, is only ſetting one Perfection of his 
Nature in Oppoſition to another, either igno- 
rantly or perverſely. 

P. This is a notable Inſtance of Contra- 
diction, which we may leave the Sceprichs to 
doubt about: And fince the Performance of 
any Contradiction ſuppoſes the Power - the 

eity 
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| The gn v Deity to give his Knowledge the Lie, we may 
= obſerve, as we go on, how firm the Bafis of 


human Knowledge is. Let me only aſk you 
farther, fince the Exiſtence and Nature of 
the Deity alone is neceſſary, whence have 
other Things their Nature and Exiſtence ? 
. There being no Source from which 
any Thing elſe can be derived, all other 
Things muſt be his Effects: Or they muſt 
have been created by his Power, and have 
derived their Natures (or the Properties of 
their Being) from his Knowledge. And now, 
Pjybilon, I ſee that the Deity muſt be the Cre- 
ator of all Things, even by this Method. For 
as I underſtood before, by conſidering the 
Nature of Matter, that it was the Effect of 
his Power; fo I perceive now, by conſider- 
ing his Nature, that Matter, and all Things 
beſides, (I mean immaterial living Beings ) 
are the Effect of the fame Power. 
Pei. We may indeed come to the Know- 
- ledge of the fame Truth, either by beginning 
with the Effects, and mounting to the Cauſe; 
or by beginning at the Cauſe, and deſcending 
to the Effects. Both Methods are good in 
Conjunction, and ſerve to illuſtrate each other: 
But this laſt Method does not convey ſuch a 
practical Conviction to the Heart; and it re- 
quires a Mind perfectly ſubjected to the De- 
termination of Reafſon: Though it may ſome- 
times be neceſſary to ſilence a metaphyſical 
Adverſary, who may run up his Objections 
into abſtract Speculations. For then, as was 
obſerv- 


5 
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obſerved before, we can thus ſhew, that the The 6nb 
Reaſon for the Exiſtence of the Deity does — 1 
not depend on the Exiſtence of the material 

World. | Fore 
M. But with all Submiſſion, I cannot help 
thinking, Philon, that the Mind of Man 
often runs into theſe abſtract Speculations by 
itſelf, and without being forced upon them 
by Oppoſition, We naturally indulge ſuch 
Thoughts at Times, and the Reveries of 
young Minds are nearly allied to the Re- 
: ſearches of Philoſophers. I have often thought 
with myſelf, what muſt have happened, if 
nothing had exiſted from Eternity? Or why 
all Things might not again ceaſe to be? Let 
me throw out of Exiſtence whatever I would, 
I found Eternity neceſſarily remaining, and 
Space too; but had not Compaſs of Thought 
enough to reflect on the Reaſon that ſhews 
Power and Knowledge the firſt Things nece{- 
fary. Now in ſuch Caſes it is of Uſe to have 
ſome firm Principle to reaſon from, or return 
to, when one finds one's ſelf loſt in the En- 
quiry. And upon this Account, pardon me; 
if I think, that it is proper to enter a young 
Mind on the Conſideration of the Neceſſity of 
Exiſtence, as ſoon as it becomes liable to fall 

into theſe Reveries. 

P. I dare not diſpute your Experience, 
Mato: But ſince you think theſe Notions fo 
eaſy to young Minds, pray make the Trial 
among your Companions, ſince you fay you 
diſcourſe our Subjects over again with _ : 


MATH O: or, The 
M. I ſhall not fail to try the Experiment, 


— — and report the Succeſs — 


LXXXVIII. Something occurs here, which 
I cannot well reconcile to what has been ſaid, 

P. What is that ? 
M. If nothing beſides the Deity himſelf be 
thus neceſſary and immutable, how is it that 
we find Truth equally neceſſary, and the ſame 
from Eternity to Eternity? No Power can 
change the Nature of Truth, or, as was ob- 
ſerved juſt now, make a Contradiction true. 
P. Nothing, Matho, except the Deity him- 
ſelf, or what belongs intimately to his Nature, 
can be neceſſary. And hence it is, namely, 
becauſe the Nature of Truth is y and 
eternal, that an efernel Intelligence, or the di- 
vine Irellecl, is diſcoverable by us in a very 
ſingular Manner, and wonderfully proper to 
the Nature of the Thing. 

M. Pray ſhew me how that Diſcovery is 
made ? 

P. Eternal Truths have no Connexion with 
the Exiſtence of created Things, and can nei- 
ther be created nor periſh ; but being neceſſa- 
rily and unchangeably true, were always known 
in the divine Intellect, where they exiſt immu- 
tably, (if the Expreflion may be proper) which 
Teller therefore they diſcover to us imme- 
diately. | 

M. As this is quite new to me, pleaſe ts 
2 26 it more at large ? 


P. Have 


Coſmotbeoria Puerilis. 383 
P. Have you never heard that in the ab. The fa 
Lract Sciences, new Truths and Properti af 2D 
-K Things, ſuch, to wit, as were not known to 
Mankind before, have been diſcovered ? 
M. Often; and thoſe deſervedly praiſed, 
by whoſe Induſtry thoſe Truths were brought 
to Light: At the Head of whom, I ſuppoſe, 
from what you faid, the Great Newton de- 
ſerves to be placed, 2 
Pi. You have Reaſon to ſay ſo, But did 
thoſe Authors make ſuch Truths originally, or 
frame and mould them according to their 
Pleaſure ? | 
M. Surely they did not; for then the 
Truths could not have been faid to be diſco- 
vered, or found out, but Truths newly made 
or contrived. When any Thing is diſcovered, 
it muſt have been the ſame Thing before it 
was diſcovered, as after. When a Man diſ- 
covers a Mine in his Ground, it would be ab- 
ſurd to ſay, he contrived, or made the Mine. 
32 Pelides, Matho, if it were poſſible to 
coin, or ffamp new Truths, according to every 
Man's Fancy, what Work ſhould we have? 
What Confuſion, and Ruin of all Truth? 
You may imagine the Conſequences of this 
yourſelf, Every Man would raiſe a Syſtem af 
Science, to ſupport his Party, or advance His 
Intereſt ; and another would confute it by 
contrary Truths, to maintain his Side of the 
- Queſtion. Where would this end among jarr- 
ing Humours, and contrary Factions ? Truth 
would fight againſt Truth, and nothing could 


s true, 
1 M. Ah! 


ee: &, The 
M. Ah! ſpeak no more of it; the Confu- 
fion would be inexprefſible ! Nothing is more 
neceſſary than that Truth ſhould be neceſſary, 
and unyielding; that Men of honeſt Intentions 
may have a certain Standard to be directed by, 
and deſigning Men ſomething to condemn 
themſelves in their own Breaſts. 
Pi. If then the Nature of Truth be thus e- 
ternal and unchangeable, from what ſhall we 
derive it? Conſider that Queſtion firſt.— Then, 
Does not the Deity, think you, know all 
Truth? Could his Knowledge be infinite if 
he did not? Can there be any Knowledge 
in a created Intelle& that he does not know ? 
M. That cannot be ſuppoſed, without an 
impious Abſurdity. | 
P. Could he be beholden to any Thing 
elſe, do you think, for the Perfection of his 
Intellect? Or can Truth have a ſeparate Na- 
ture, to and from which he is forced to apply 
and learn? We ſaw that his Knowledge is ne- 
ceſſarily infinite. Can Truth then, eternal and 
neceſſary Truth, have a ſeparate Nature of its 
own, independent of this neceſſary Infinity of 
Knowledge? Where will you place this in- 
dependent Nature of Truth ?---In Emptineſs ! 
inert Matter! or a Negation of Perfection 
For the Nature of the Deity comprehends, ex- 
hauſts every Perfection; leaves out nothing, 
except Imperfection, Impotence, and Igno- 
Tance. | Fr 
M. Do not multiply your Queſtions ſo faſt. 
I ſee that the neceſſary Infinity of Knowledge, 
and 
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and the neceſſary unchangeable N ature of 


P. Let a Man ſhew me two ſeparate ne- 
ceſſary Natures; one to be the Fountain of 


Truth, and che other the Origin of Know- 


ledge abſtracted from Truth. 


M. You make the Contradiction as 
ſtrous; and have fully ſatisfied me of this 


Truth, That all Truth was eternally in, and 

draws its Nature from the divine Intelle&. - Aſk 

me but one Queſtion at once, and try if I can 
give you diſtin Anſwers. 

+ P. Tell me then, When did thoſe Truths, 

the Diſcovery of which you have heard fo 

much celebrated, begin to be Truths ? 

M. They never had a Beginning, but were 
always and neceſſarily true, before they were 
underſtood by us; and would be always e- 
qually true, though no created Intellect un- 
derſtood them. The Truths yet undiſcovered 

are equally certain, and equally known to an 
be Intellect, as when they ſhall be per- 
ceived by Men. The Nature of Truth, or 
the Certainty of it, does not depend on the 
Accident of being known by more, or fewer. 
It is abſolute, and above all ſuch Conditions. 

P. Has Truth a Nature ? 

M. What is neceſſary and immutable; 
muſt have a neceſſary and immutable Na- 
ture, | 
P. Whence doth Truth derive this ——_ 
ſary and immutable Nature ? 


10 Vor. I, 3 = + — 


Truth muſt coincide. 2 
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M. From the divine Intellect, where it was 


5 always known, and always exiſted. Every 


Pieee of real Knowledge, every demonſtrative 
Truth we come to ſee, is a Part (ſo to ſpeak) 
of that Knowledge which was eternally in the 
droine Mind. | 
- Hath Truth no ſeparate Subſiſtence by 
itſelf? 220011 
MM. It hath not; nor can it have a Subſiſt- 
ence in any Thing ſurd, and unintelligent. 

M. It is Knowledge or Science in the Intel- 
lect of ſome Being. Truth exiſting in no In- 
tellect, is as repugnant, as Knowledge exiſting 
in no Intellect, or Power belonging to no Be- 
ing. Truth (as I underſtand from what you 
ſaid juſt now) is, the Connexion, or Agree- 
ment of Ideas; and Ideas cannot be out of a 
Mind. Eternal Truths, therefore, muſt al- 
ways have exiſted in an Eternal Mind; which 
they thus diſcover to us, in a Method, in- 
deed, as you obſerved, moſt proper to the 
Nature of the Thing. 


LXXXIX. And now, Philon, I have not 
received. a. more ſenſible Pleaſure: from any 
Thing you have yet ſhewed me, than from 
this new Diſcovery of the Deity, I ſee. as 
much the Exiſtence of an Eternal Mind, of 
an Infinite Intelligence, as I ſee that Truth. was 
before I was born, or before the firſt: Man was 
created. This is a. Demonſtration of the Deity, 
as an ixfinitely knowing Being, which the * 
4 | b O 
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of Man draws from nothing from without, The gn 
from nothing in the viſible Frame of Nature, Cnnenz, 
but only from its inward Perception of Truth; 

The Method from the human to the divine 
Mind connects the Soul of Man immediately 
with the Deity. Theſe eternal Truths are to 
our intellectual Nature, what the viſible Wons 
ders in the Heavens or Earth are to the Eyes. 
What a Pleaſure is it to reflect that our real 
Knowledge is a Part of the Knowledge in the 
divine Intellect | 

Pe. Conſider from this then; Matho; how 
blame-worthy thoſe Men are, who have en- 
deavoured to perſuade the World, that there 
is not a governing Mind, a ſupreme Intelligence 
in Nature; who acknowledge only the blind 
Force of inert Matter in all the Wonders of 
Wiſdom and Knowledge we obſerve ; and to 
veib their Perverſeneſs; ſpeak of Dame Nature 
as a Deity, which by an equivocal Sound,; 
takes off the Abſurdity to the Ear. 

M. Since the Power of a dead Subſtance is a 
Contradiction, this is throwing off both finite 
Power and a governing Mind at once. It 
would be a wretched Sovereignty, if (as thoſe 
People ſeem: to intend) Man was the ſupreme 
intelligent Being in the Univerſe ! But what 
Madneſs pole miſerable Mortals, that they 
ſhould endeavour to perſuade their Fellow- 
creatures; that this World is the Off. ſpring of 
Chance, without a Being of infinite. Perfecti- 
ons to govern the whole! Can it be againſt 
any one's Intereſt, if infmite Power, directed 
3 Cc 2 by 
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by infinite Wiſdom and Goodneſs, ſhould rule 


the Univerſe and the Affairs of Men! Is it 
not rather a Proſpect full of Comfort and Se- 
curity, to find the Deity at the Head of Na- 
ture? © | 
P. Eſpecially if we conſider, that without 
this Proſpect, there could be no Pleaſure nor 
Tranquillity in the Life of Man. A confirm- 
ing ourſelves in ſteady Deſpair would then be 
our only Hope, and the Loſs of Being our 
only Relief from conſtant Terrors: For Who 
could be ſecure amidſt the Storms of unguid- 
ed Matter, and exiſting only at the Diſcretion 
of Chance? Men have thrown Life away, 
when they imagined it contained more Miſery 
than Comfort ; which as they could only have 


imagined on this Suppoſition, ſo on this Sup- 


poſition no Man could imagine otherwiſe. - 
MM. But with what View do they endeavour 


to bring Mankind under ſuch a wretched and 


comfortleſs State ? 
P. They were reſolved to acquire Fame 
and Repute to themſelves, let the State of 
Mankind be as wretched as it pleaſed. 

NM. To acquire Fame by denying a Deity ! 
P. When a Man's firſt Paſſion, Matho, is 


the-Defire of being ſpoke of, and when he 


deſpairs of being diſtinguiſhed for any lauda- 
ble Attempt ; this he lays hold of as a com- 


pendious Way of attaining his End. The Ge- 
nerality of Mankind believe, and revere a 


Deity ; and only a fine Genius, forſooth, can 
deſpiſe both a Deity and Mankind. 
* x | M. De- | 
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M. Deteſtable Fury! 1 
P. If it were ns Matho, that ever an 


Man fince the Beginning of the World, had 
denied a Deity from the Conviction of his 
own Arguments, I ſhould not aſcribe their 
Impiety to this Paſſion.— Vet they pretend, 
for Decency's Sake, by denying a Deity, to 
ſupport the Cauſe of Truth. 


M. That is full as ridiculous, as the other is 


impious | What have they to do with Truth, 
after denying the infinite Intelligence, the only 
Source whence it can be derived? Pray, in 
what do they place the Nature of their Truth ? 
In the Inconſtancy of Chance? Or the Inac- 
tivity of Matter ? Or in the infinite Abyſs of 
Emptineſs ? 11 | 
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F. It would ſurprize you more to tell you, 


that ſome of them have pretended the great 
Advantages of Atheiſm to Mankind; but it 
is needleſs, if not ridiculous, to look for Con- 
ſiſtency in their Schemes: Leaving them there- 
fore to the Contempt they merit, tell me, 


XC. Since the Deity depends on no ſupe- 
rior Cauſe, or ſince his Exiſtence and Perfecti- 
ons are neceſſary, can any Thing be wanting 
to him, which can belong to a perfect and 
happy Nature? | 

M. This Queſtion has been anſwered in 
Effect, I think, from many Things that have 
been ſaid already. A Neceſſity of Perfection 
implies infinite Perfection; and infinite Perfec- 
tion, infinite Happineſs. It was thus we faw 
. C c.3 his 
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- The n «> his infinite Goodneſs ; becauſe, by a Pleni- 


— tade of Perfection, he is infinitely raiſed a- 
bove all Wants. | 

P. From this it will abe, chat the Hap- 
pineſs of the Deity and chat of his Creatures 
are of a different Nature: Our Happineſs 
conſiſts in having our Wants ſupplied : His, in 
in having no Wants to be ſupplied. Hence 
this delightful Truth, the Creation of a World 
(fince it could not add to his Happineſs) is en= 
tirely owing to his Goodneſs: Or the Happi- 
neſs of his Creatures was his only View ; and 
his Deſigns cannot fail of attaining their End. 
—— But, to conclude, how will you ſatisfy 
yourſelf ; in all Time coming, that God is, and 
is ſuch a Being? For it is = Thing to ſee a 
Truth, and another to retain an habitual 
Knowledge of it afterward. 

M. I will call to Mind the ſeveral Reaſons, 
which force the Mind to acknowledge a Deity, 
and the Perfections of his Nature. 

P. I mean, how will you come at a ready 
View of this at any Time, without entering 
into along Train of Reaſoning ? 

M. I will look to the Heavens, or to the 
Earth. A Glimpſe of the Sun or Stars, any 
living Creature, any vegetable Being, will kin- 
dle up the whole Train of Thought in my 
Mind. I will conſider my own Body, or a 
Part of it. There, though I do not ſee the 
Deity with my Eyes, I cannot help perceiving 
his Power working a thouſand Ways. How 
can I loſe Sight of the Deity, when the Con- 

ſiſtency 


below, and round me, nay in the very Bod 
ſhew him conſtantly ſupporting and directi 
| ery Particular, to which I point my 
ght. Though I abſtract from all ma- 
terial Things, if I call to Mind any immuta- 
ble and neceſſary Truth ; in that I ſhall perceive 
if I durſt fo expreſs myſelf) the divine Hutel. 
&. Ina word, ſince I cannot withdraw my- 
ſelf from his Preſence, nor from amidſt the 
Operations of his Power ; I muſt find God, 
powerful and wiſe, and good, in every Thing 
J either look at or reflect upon. | 
P. Can any one doubt then, Whether God 
be, becauſe he does not diſcover him with his 
Eyes? 5 | 
M. Such a Man muſt doubt for no other 
Reaſon, but becauſe he had no Reaſon to 
doubt. If the Deity could be diſcerned with 
bodily Eyes, which are deſigned for the Per- 
ception of corporeal Objects, he would not be 
that neceſſarily exiſting, infinitely perfect Being, 
whoſe Nature conſtitutes our Happineſs. The 
Soul itſelf, of the Exiſtence of which we can- 
not doubt, fince our very Doubting proves 
the Thing, is not thus to be perceived. He 
who doubts whether the Deity he, becauſe he 
does not ſee him, ought to demand a Sight of 
his own Soul, in order to be fatisfied that he 
is a living Being. We ſee the whole Frame 
of Nature contrived by his Wiſdom, and ſup- 
ported by his Power : This is the fulleſt, the 
ſtrongeſt View, the Heart of Man can defire | 
Cc4 P. You 
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E,, You expreſs the Thing well. The 
J Ma knows not what he would have, who 
complains for Want of this Sort of Proof, 
for Want of ocular Demonſtration: We have 
it in the ſtrongeſt Manner poſſible. For while 
we. look. at any Thing which the Eyes can 
perceive, we behold that very Thing, which 
unleſs the Deity were, could not be. So im- 
poſſible is it to ſee any Thing, which doth 
not ſhew us the Creator of Heaven and Earth ! 
We are Eye-witnefſes every Moment of the 
Operations of his Power, while his Knowledge 
guides the Motions and Productions of Nature. 
He doth not only preſide over the Main of 
Affairs, and manages inferior Things by a dele- 
gated Power; as ſome inconſiſtently imagine: 
No he informs the meaneſt Reptile by his Wiſ- 
dom, to all the Ends of its Exiſtence ; he 
conducts every Herb, every Plant of the Field 
to its ſpecifick Perfection; and directs all the 
Motions in the Heavens, and all the Changes 
on the Earth. 

M. It would, in Truth, be extremely 
fooliſh in us, after we were forced to allow 
that he binds together by his Power the ſolid 
Subſtance of Matter, to deny that he conducts. 
the Inactivity of it, in all the Changes it un- 
dergoes. It was thus you diſcovered to me the 
Origin of Motion. The various Exertion of 
the ſame Power, which binds together the ſo- 
lid Subſtance, moves it. 

P: They who would place the Dignity of 
a 10 Power, and _ Knxwledge, in Eaſe 

and 
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and Inactivity, ſeem to have their Thoughts 7! 


on ſome Eaſtern Tyrant, while they are ſpeak- Cn, 
ing of the Deity ; — meaſure his = 


by their own Nature, and want of Power. 


XCI. And now, Matho, we have brought 
the Subject of our Conferences to a Cloſe ; 
having obſerved what was moſt neceſſary and 
obvious, concerning the material Univerſe, 
the Souls of Brutes and Men, and concernin 
the adorable Deity himſelf. I cannot be of 
any farther Service to you, nor can we leave 
off at a more proper place. . 

M. Nay, Philon, I beg you would not- 
think of that ſo ſoon. There are ſtill ſome 
Particulars concerning the Motiaous of the Pla- 
nets, which I would fain underſtand in ſome 
Degree; and in thoſe Matters I can do no- 
thing by myſelf. Beſides, ſome Things you 
know in our former Diſcourſes you referred 
to a more proper Place. 

P. You do not conſider, Matho, that the 
longer we continue our Conferences, the more 
Things we muſt refer; in which, perhaps, I 
can give you no Satisfaction at laſt. 

M. Let us at leaſt converſe on thoſe Sub- 
jets: For I have obſerved all along, that 
while you are ſpeaking on any Thing, many 
Thoughts offer to me, which would not have 
otherwiſe occurred. 

P. This is generally the Caſe, when two 
Perſons converſe together with Openneſs and 
EF SP By endeavouring to unfold our 


5 


393 


The ſixth 
Conference. 


te Gath 


7 : 
* 


394 


Conference. 


MATH O: or, The 
Difficulties, we ſometimes diſcover the Rea- 
ſons of Things we were ignorant of: And 
in this View only can I pretend to talk on 
thoſe Subjects with you for the future. 


But II cannot help being ſurprized, that at an 


Age when others amuſe themſelves with Tri- 


fles, you ſhould fo warmly purſue theſe ſe- 


verer Enquiries, in which you muſt certainly 
find no ſmall Difficulty. 

M. Shall I freely tell you, Philbn, what I 
have hitherto obſerved in the Courſe of my 


Education? 


P. With all my Heart. I ſhall be pleaſed to 
hear your Obſervations; they muſt be ſome- 
what ſingular, and entertaining, I ſuppoſe. 

M. The Subjects we have touched upon, 


ſeem ſcarce to have any Difficulty, in Com- 
- pariſon of thoſe Things, which are forced 


upon us, almoſt when Infants. What can 
be more hard and unintelligible to us, than 
to hear of the different Declenſions of Nouns ; 
the Moods, Tenſes, and Conjugation of Verbs; 
with Genders, Cafes, and the reſt of that 
Stuff ? In the Subjects we have hitherto ſpoke 
of, Reaſon convinces and fatisfies the Mind, 
and Truth rewards it with Pleafure : But in 
the firſt Beginnings of Language and Gram- 


mar, every Thing is horrid, rough, and re- 


ally terrible to a Child, Inſtead of Reaſon, 


we are told of Authority, and the Rule. of 


Cuſtom, which has often both approved, and 


condemned the fame Forms of Speech, as 
new Modes of Expreflion prevailed, I with 


our 
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our Parents and Maſters would conſider how I: fr 
conſiſtent it is to be ſo ſevere with us when ys 
Infants, and to ſpare us ſo much when more 
advanced. It looks as if they thought the 
Art of Speaking, or rather, the Knowledge of 
Words, was preferable to the Art of Think- 
ing. We are laſhed into the Knowledge of 
a Heap of Words, and after that left to our 
own Diſcretion, to think rationally, or other- 
wiſe, as we have a Mind, or rather, as it 
happens. | 

P. But ſtill you muſt allow, Maths, that 

Children may learn to ſpeak, before they can 
think to Purpoſe. by ; 

M. Can they ſpeak to Purpoſe, before they 
think to Purpoſe? They may prate, before 
they can think to Purpoſe. And why do 
they not learn to prate Latin by the Ear, as 
they do Engliſb? They would acquire this 
in leſs Time, than they are now in preparing 
the Way to it. I have heard good Judges 
ſay, that a Boy may learn more Latin in 
two Years, in a Place where it 1s conſtantly 4 
ſpoke, than in four, by the ſtiff formal Me- 
thod of Rules, without that Practice. From 
the Reſtraint we are under leſt we ſhould 
talk falſe Lotin, we never acquire that ready 
Command of the Language, which might be 
eaſily attained by ſpeaking it. Before we under- 
ſtand a plain familiar Style, we mult be let in- . 
to the Beauties of poetical Diction. Great | 
Pains are ſometimes taken to point out to us : 
the lofty Sentences in our Authors, when per- : 


haps 


ATH 0 : or, The 


The 6h haps we ought not ſo much as to have heard 
BRA, of the Things, which thoſe Sentences contain. 


Is not this ſhewing a very partial Regard to 
Sound ? 
P. I own, if that be the Caſe, the Pains 


taken ſeem to be miſplaced. 
MM. Is it not the Caſe? What Boy is not 
taught with great Pomp, 


le Pater, Rectorque Deum, cui dextra tri- 


ulcis 
| WF = armata eſt, qui nutu concutit orbem, 
nduitur faciem tauri, miſtuſque juvencts 


Here is a notable Contraſt, as I take it, be- 
tween the Abſurdity of the Senſe, and the Sub- 
limity of the Expreſſion; nor are the Paſſages 
of this Sort few in Number. 

P. I fancy, Matho, it would be agreeable 
enough to hear your Criticiſms on the Books 
you have read: Pray Which are your favorite 
Authors? | | 

M. I don't pretend to Criticiſnf, though I 
know what pleaſes myſelf. It appears to me, 
that the Hiſtorians may be read with Pleaſure 
and Profit. I have read Cæſar, and ſome 
Books of Livy, with Satisfaction; and the 
lefler Authors that are put in our Hands before 
theſe. The ſhort Lives of Cor. Nepos, ſeem 
to me well fitted for Children : Nor do I find 
ſo much Fault with Juſtin's Want of Chro- 
nology, as is generally done, Boys _ 
of 5 | min 
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mind the Thread of the Narration, Sk te The BY 


Diſtinction of Years: Let that be as it will, 


— little Pains of the Maſter would make chat 
a uſeful Book, _ 


P. "You ſay nothing of the Poets. 


M. I have but little to ſay of them: What 
does it concern me to know whether Alexis 


was Pollio or Merænass Boy? Or who he 


was? I ſhould have been at no great Los, 


though I had never heard of him. 


P. I agree with you; we can reap no great 
Profit from a Thing, which we muſt be cau- 


tioned againſt, leſt it do us Hurt. 
M. That brings to my Mind the Silenus of 


the ſame admired Author; the ſafeſt Way of 


explaining which to a young Lad, I think, is 
to leave him ignorant of the Senſe. 

P. That is a new Way of explaining Things! 

M. Conſider the Story of Pafiphae, which 
the Poet dwells upon with nauſeous Length, 
and ſeems to leave unwillingly, and tell me 
whether you are not of my Opinion ? 

P. I am not ſo ready in theſe Things as 

ou. 

: M. And then I dare lay the School-boy. 
who underſtands 


ati magnum per inane coafta |; 
Semina terrarumque, animæque, mariſque 


Julſſent 


will be in a fair Way to underſtand as diff- 
you — has bog we. have yet * of I. 
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The fixth am fure 1 plagued both my Maſter and m 
—— heartily about it, with no great amy rod 


to either of us. And pray, Philon, is it not 
ſtrange, that while they think us capable of 
entering into theſe Things, they ſhould think 
us incapable. of the leaſt Grain of Truth, or 
rational Principles; 

P. But every Thing. is not ſo exceptions 
able, as the Paſſages you have cited. 

M. A notable Recommendation, * 
every Thing is not ſo abſurd ] If every Thing 
that is exceptionable were taken ove, (is far 0b 
have read, or am capable to judge) there would: 
be great Chaſms, Tm afraid, in the ancient 
Poets. 

P. How comes it then, Maths, that thoſe 
Authors have been the Admiration of the 
World for ſo many Ages? And that the maoſt 
perfect Moderns are only ſo far tolerable, as 

imitate thoſe ancient Writers? 

NM. Let them have been the Admiration of 
Men as much, and as long as you pleaſe; you 
will hardly perſuade me, that Boys ſhould” be 
taught every Part of them indifferently, or can 
underſtand many Places that: are commonly 
taught: And if I were a Man, I think 1 
could find other Things to admire. Truth 
charms in any Dreſs; take the ſhining Paſſages 

you admire moſt, put theminother Words, and 
all you admire is gone. The Ancients, without 
Doubt, underſtood the Art of Writing, and 
were well acquainted with the Influence that 
Sound-and. Cadence has on the Affections 1 
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the Heart, and Paſſions of Men. But were 


| it not worth whule. to. caution young Lads — 


N SAW 10 19s fy Thr N, 5.9 " 
too may be equally applied to a | 
or a bad Purpoſe ? mar 
ſages where the Ancients have abuſed. it? It 
is, not a very eaſy Thing to admire the Expreſs 
ſion, and have ajuſt Contempt for the Thought. 
Let a Man firſt convince the Underſtanding, 
and. then raiſe the Paſſions. on that Side, as 
much as he can: But to draw the Affections 
to one Side, when Senſe and Reaſon perſuade 
us on the other, is both hurtful and ridiculous. 
And IL would alk. you. one Queſtion, Philun, 
Whether the. exceſſive Veneration, for: thoſe 
Compoſitions. has.not. hindered, Things of. grea- 
ter Moment from being; applied. to as. they 
qught.? Or whether. theſe, are not. the only 
Books recommended. to the Admiration of 
yound Lads? Every, ane. affects to find out 


new Beauties in them, and to be a Perſon of 


ſuperior Taſte ; as if every Syllable contained 
a Treaſure of Myſtery. 


P. You are growing warm, Maths; take 
Time to cool a little. 

M. I can think for myſelf in theſe Matters, 
without envying other People their Admira- 
tion of Sound, or troubling them with my 
Notions: But you deſired me to ſpeak my Mind 
freely. However, I. {hall have done, after 

obſerving that it ſeems to me, from my own 
Experience, a wrong Method to confine us to 


the Study of Words ſo many Tears; poſtpon- 


3 ing 
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zoos MA THO: or, The, &c. 
Sr ing the Confideration of Things, and thoſe 
== abſolutely neceflary, to the laſt Day of our 

Lives perhaps : For unleſs our Minds are early 
tinctured with the firſt Principles of true Phi- 
loſohy, together with the Knowledge of Let- 
ters, (which I conceive may be done by Way 
of Recreation, and diverſifying our other Bu- 
ſineſs) it is poſſible that the greateſt Part of us 
may never have another Opportunity to hear 
of theſe Things; or none, at leaſt, ſo fit: Since 
we dyell on Language fo long, and commence - 
Men ſo ſoon. 

Pe. Some of your unn Maths, are 
not amiſs; but all that concerns private Per- 
ſons, is to \ purſue the Method they think moſt 
rational. You have fatigued me as much, 
as you did your Maſter, on the Explication of 
the Epicurean Formation of the World: I 
muſt therefore beg a Reſpite. 

NX. I willingly agree to it. 


De End ef the Firſt Volume. 
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